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PREFACE. 



XHE scope of this book will be most readiljr comprehended bv 
examining the Table of Contents on the following pa^es. It 
will be seen (1) that the work embraces about all the subjects usually 
contained in Higher Arithmetics, and (2) that an attempt has been 
jnade to arrange the whole upon a systematic plan, and a progressive 
order of development. 

In preparing the book, the author has endeavored to secure the 
following objects: 

1. Scientific Accuracy and Development; — clear and concise defi- 
nitions; full and rigid analyses; and a graded and logical arrange- 
ment and development of subjects. 

2. Practical Utility; — data for problems taken from the most recent 
statistics; elimination of all obsolete terms, measures and processes; 
methods of calculation which the experience of business men has 
proved to be most practical; and an immense number of practical 
problems which furnish copious illustrations of commercial terms, 
usages, values and transactions. 

The method of induction by means of paraJel problems, which 
nas contributed so largely to the popularity of the other books of 
this series, is also a characteristic feature of the present treatise. A 
practical union of oral and written arithmetic, of synthesis and 
analysis, is thus secured, which helps the student to advance with 
increasing facility, interest and power. 

The author feels assured that the simple and thorough manner in 
which the subjects of Fractions, Percentage and Proportion are 
treated will meet the approval of teachers, as a thorough knowledge 
of these subjects is essential in all the most important applications 
of Arithmetic. The subjects of Averages, Square and Cube Roots, 
and Denominate Numbers, including the Metric System, have also 
received that broad and thorough consideration commensurate with 
their importance. 

In addition to the subjects usually presented under the Applications 
of Percentage, such as Insurance, Commission, etc.. Quantitative 
Chemical Analysis has been introduced. This lnt\o\al\otv ^m^^W^^^ 
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long^elt want, » want that baa b een , mtensified in late jears bj the 
establishment ot Agricultural Colleges and £:KpertnienC Stations 
where the course of studj consists largdLr ot chemical analyses. In 
all the problems under this head the given per cents o£ constituents 
are taken from analjsea made at one or the other of the Stations of 
the Louisiana State Unirersitf and Agricultural and Mechanical 
College. 

Special attention is called to the rational treatment oi Arithmetical 
Signs. The theory of combining numbers ooooected bj the si^s X 
and H-, as p re sente d in this book, is original with the au tinw y who 
feels confident that it has nerer before appeared in anjr Arithmetic . 
From a want of knowledge of this theorj, numbers so connected are 
differently combined hj different authors^ and erroneous results 
appear in manj text-books that are extensiTelr used. 

The Appendix, to be used at the discretion of the teacher, in addi- 
tion to Short Methods and Miscellaneous Tables and Problems, con- 
tains a fair presentation of Circulating Decimals, Foreign Exchange, 
Arithmetical and Geometrical Progressions, Annuities, Building 
Associations, and Homer's excellent method of extracting roots. 

If the problems in this book are thought to be more numerous than 
is alwajs necessary, the teacher may select such as will best meet the 
individual wants of the pupils. 

In conclusion, the author acknowle<^res his obligations and returns 
his thanks to the many persons whose printed works or verbal sug- 
gestions have assisted him in the preparation of this book, and re- 
spectfully solicits any suggestions for its further improvement. 

J. W. N. 
Batox Rol'ge, La., June, 1889. 
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INTEGERS. 



PRELIMINARY DEFINITIONS. 

Art. 1. A unit is a single thing. 
(1) One, one day, one apple, one ten, are units. 
2* Units are like when they are the same, and unlike when 

they are of different kinds. 

(1) One dollar and one dollar are like units. 

(2) One day and one gallon are unlike units. 

3. A number is a unit or a collection of like units. 
(1) SiX| five men, ten balls, four days; are numbers. 

4. The unit of a number is one of the units of which 
the number is formed. 

(1) The unit of six is one; of twelve days, one day; of thirty- 
four pounds, one pound. 

5« Like numbers are those which have like units, and 

unlike numbers are those which have unlike units. 

(1) Tyiro days and ten days are like numbers. 

(2) Three days and five boys are unlike numbers. 

6» An abstract number is one that is not applied to a 
particular object, and a concrete number is one that is 
applied to some object. 

(1) Nine, six, two, etc., are abstract numbers. 

(2) Nine pens, six miles, etc., are concrete numbet%. 
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An abstract number expresses how many times one quantity is 
contained in another, and a concrete number expresses hovo much 
one quantity is in terms of another. 

7. An integer, or whole number, is a number that is 
composed of whole or entire units, and a fraction, or 
fractional number, is a number that is composed of equal 
parts of a whole or entire unit. 

(1) Six, ten pints, five days, etc,, are integers. 

(2) Two-thirds of a pint, three-fourths of a bushel, etc., are 
fractions. 

8. Arithmetic is the science and art of numbers. 

9. Science is classified knowledge. 

10. Art is the practical application of science. 

11. Principles are the primary truths of science. 

12. A theorem is a truth to be proved. 

13. A problem is a construction or question to be solved. 

14. An example is a problem or theorem used to illus- 
trate a principle or process. 

15. A rule is a general description of a process. 

16. A formula is the expression, by symbols, of a rule 
or principle. 

17. In arithmetic, exercises are problems or theorems. 

In written exercises the successive steps of the work are to be 
written; and in mental or oral exercises thcwork is not to be written. 

18. Parallel problems are those involving the same prin- 
ciples, and which are solved in a similar manner. 

Note. — In this treatise, the exercises often embrace parallel prob- 
lems, in which case such as are designed for oral work are designated 
in their numbers by a different style of type; and are generally 
intended to illustrate the principles involved in the succeeding 
problems* 
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NOTATION AND NUMERATION. 

19. Notation is the writing of numbers. 

20. Numeration is the reading of numbers. 

21. Two methods of notation are in general use: the 
Arabic and the Roman. 

ARABIC VOTATIOH. 

22. The Arabic notation was introduced into Europe 
from Arabia in the tenth century. In it ten characters, 
called figures, are used to express numbers, viz. : 

Figures: 0, 1, 2, 3, 4. 

Names: Naught, One, Two, Three, Four. 

Figures: 5, 6, 7, 8, 9. 

Names: Five, Six, Seven, Eight, Nine. 

The figure 0, also called cipher or zero, denotes Mone or nothing. 
The other nine figures are called digits or significant figures. 

23* The value of a figure is the number it represents. 

24. By these ten figures all abstract integers may be 
expressed by combining them according to the following 

Principlbs. — When two figures are written side by side — 

1^. The unit of the one on the left is understood to be ten 
times the unit of the one on the right, 

2^. The value of the first is understood to be increased 
by the value of the second. 

Thus, in 64 the unit of 4 is one; hence, the unit of 6 is ten times 
one, or ten. Hence, 64 represents 6 tens and 4 ones, or sixty-four. 

25* In any integer the places of the figures are numbered 
from the right. 

In 68,429, 9 is in the first place, 2 is in the secoud, 4 m 
ihe third, etc. 
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26. The figure in the first piace demotes oocs^ called units 
of the first order. 

27. Tl» figure in the second place dsuytes ten ones, oi 
tens, called units of the ivranrf arder. 

28* The figure in the third place denotes ten tens, oi 
hundreds, called units of the third order. 

(1) 13 denotes 1 ten. S ones : read, thirteen. 

(2) 34 denotes 3 tens. 4 ones: read, thirty-four. 

(3) 90 denotes 9 tens. ones : read, ninety. 

(4) 270 denotes 2 hundreds^ 7 tens^ ones: read, twc 
hundred seventy. 

(5) 405 deno tes 4 hundreds^ tens, 5 ones ; read, foui 
hundred five. 



EXERCISE I. 

Read the following numbers: 

S. 137. 4. 256. 

8. 568. S. 607. 

IS. 797. 14. 111. 

18. 590. IS. 888. 

28. 371. 24. 700. 

28. 333. 29. 414. 



\. 21. 

%. 50. 
11. 42. 
If- 37. 
21. 68. 
2t 



^ i. 



2. 81. 

7. 70. 
12. 18. 
17. 92. 
22. 30. 
27. ^. 



Express by figures : 
$1. Seventy. 
ti« Forty-one. 
M. Fifty-five. 
%1. Eighty-three. 
t9. Thirteen. 
41. Sixty- nine. 
4$. Twenty-seven. 
45« Seventeen. 
'^' Nitwty'tiine. 



4. 2. 

It. 37, 

U. 521. 

±S. 9. 

2». 99. 

. 999, 



S2. Five hundred. 

94. Six hundred five. 

M. Three hundred twenty-six. 

98. Four hundred seven. 

40. Nine hundred nine. 

42. Two hundred twenty-two. 

44. Eight hundred eight. 

44J. One hundred eleven. 

48. Nine huudred tvYtv^v^-mxkfc, 
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39. Ten hundreds are otie thousand* 

Hence, the figures \n fourth^ fifth and sixth places denofce 
respectively one-thousand, ten-thousands, hundred 
thousands, called units of the fourth, fifth and sixth 
:.r.' orders. 

30. Every three figures in an integer, counting from th'. 
right, are a period. Periods of figures are separated hj 
commas. 

The second period denotes ones, tens and hundreds o> 
thousands. 

(1) 18,325 denotes 18 thousands, 325 ones, or eightcer 
thousand three hundred twenty-five. 

(2) 407,500 denotes 407 thousands, 500 ones, or four hu*! 
dred seven thousand five hundred. 

Read the following numbers : 

49. 3,407. 60. 24,536. 61. 124,376. 

52. 6,040. 63. 80,271. 64. 308,550. 

56. 7,005. 66. 92,065. 57. 999,999. 

Express by figures : 

68. Four thousand seven hundred twentv-seven. 

59. Seventy-four thousand three hundred fifty-four^ 

60. Fifty-five thousand six hundred twelve. 

61. Eight thousand one hundred forty. 

62. Nine thousand nine hundred ninety-nine. 
68. One thousand six. 64. Six thousand fifteen. 
65. Two thousand ten. 66. Three thousand fifty. 
67. Five thousand eleven. 68. Seven thousand one. 
60. One hundred twenty-two <^housand five hundred nine 

70. Six hundred nine thousand. 

n. Seven hundred forty thousand fifteen, 

72. Njwe? hundred twenty-Bve thousand five huudred ioriV^ 
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31. Ten hundred-thousands are one million. 

Hence, the figures in the seventh^ eighth and ninth f laces 
denote, respectively, millions, ten-millions, hundred- 
millions, called units of the seventh, eighth and ninth 
orders. 

Consequently the third period consists of ones, tens and 
hundreds of millions. 

(1) 33,500,006 denotes 33 millions, 500 thousands, 6 ones, 
or thirty- three million ^v^ hundred thousand six. 

(2) 105,000,379 denotes 105 millions, thousands, 379 
ones, or one hundred five million three hundred seventy-nine. 

Express in figures and read the following numbers: 

73. Two million twenty thousand three hundred nine. 

74. Forty-one million five hundred, thousand sixty-nine. 

76. One hundred fifty-three million sixty-seven thousand' 
four hundred seventy-seven. 

76. Six units of the 8th order, nine of the 6th, five of the 3d, . 

and seven of the 2d. 

77. Nine units of the 9th order, eight of the 7th, seven of the 

5th, and five of the 1st. 

78. Thirty-two units of the 7th order, sixty-four of the 5th, 

and 125 of the 1st. 

32. A scale in arithmetic is the relation between tht 
successive orders of units. 

In the Arabic system of notation, the scale is ten; that is, the 
value of the unit in any order is ten times as great as the unit in 
the next lower order; hence, it is called the Decimal Scale, froin 
the Latin decern^ meaning ten. 

• 

33. The value of a digit depends on the place it occupies 

The value of 3 in 37 is 3 tens or thirty; of \ in 321 is 3 hundreds; 
or three hundred. 
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The Common or French Method of Numeration. 

34. The French method of writing and reading large 
numbers is shown in the following 



NUMERATION TABLE. 

I ' • ' ' 

» (£ «o «(o {/: 

•O "O -O -o -n 

£ . « J2 I ^ 

cc« Sc** CcS cl££ c*4' 

3«c 3a>c 3a5c aSc cic 

ffiHO KHO KHO EHO ShO 

jj^ '. •• ... ... 

•SSS •£££ jcjijs, jcjzx, --^ 

Places of units 222 SSS ^^'^ «w9'^ eo*Nf-^ 

Figures 3 6 1, 6 4, 7 2 6, 18, 8 7 C. 

Periods i ^""^*'* Fifth. Fourth. Third. Second. First. 

\ Names ...Trilli«ns. Billions. Millions. Thousands. Ones. 

To express larger numbers, other periods are formed in 
like manner, called quadrillions, quintillions, sextillions, 
septillions, octillions, nonillions, *decillions, etc., etc. 

Rule for Notation. — Begin at the left^ and write the 
figures of each period in their proper orders^ Jilling ali 
vacant orders and periods with ciphers. 

Express by figures : 

79. Four hundred forty thousand five hundred one. 

80. Six million five thousand forty-seven. 

81. Nine million forty-nine thousand thirty-one. 

82. Twenty-nine million six hundred eleven thousand 
5fteen. 

88. One hundred seven million eleven thousand one hun- 
dred sixty-seven. 
\ 84. Seven hundred thirty million oix hundied nine thousand 
three hundred ninety-two. 

85. Thirteen billioy thirteen million thirteen thousand 
' thirteen. 
I 
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86. Two hundred forty-five billion one hundred seven mil- 
lion fifty-nine thousand eight hundred seventy. 

87. Twenty-five trillion two hundred seven million thirty ' 
seven thousand three hundred one. i 

88. One hundred forty-three trillion six hundred twenty 
seven billion two hundred twenty-five million three hundred 
forty-six thousand eleven. 

89. Sixteen quadrillion three trillion seventeen billion five 
million thirty-four thousand two. 

Rule fou Numeration. — 1. Begin at the rights anc^ 
separate the number into periods of three figures each, 

2. Begin at the left^ and read each period containing on^ 
or more figures as if it stood alone^ adding its name. 

Read the following numbers: 



90. 


63754, 


91. 


56481304. 


92. 


7532642. 


93. 


801603709. 


94. 


196003205. 


95. 


4321780651. 


96. 


13423005. 


97. 


103433456789. 


98. 


7492030400. 


99. 


6073456654321. 


100. 


82123457183. 


101. 


900405060708090. 



English Method of Numeration. 

35. In the English method of numeration six figures form 
a period. The first period denotes ones^ the second mi/' 
lions,, the third billions,, etc. 

(1) 30075,807250 denotes 30075 millions, 807250 ones; 
read, thirty thousand seventy-five million eight hundred 
seven thousand two hundred fifty. 

(2) 50,000320,400062 denotes 50 billions, 320 millions, 
400062 ones ; read, fifty billion three hundred twenty mil' 
lion four hundred thousand sixty-two. 
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u 

Jib 
ni. 



THE SOUAH VOTAHOV. 

36. In the Roman notation seven capital letters are 
employed to denote numbers, viz. : 

Letters: I, V, X, L, C, D, M, 

Values: one, 5 ones, 1 ten, 5 tens, Ihund., 5 hunds., 1 thousand. 

Placing a dash over a letter increases its value 1000 
times. Thus : 

V X L C DM 

5thou8. lOthous. 5ten-thous. 1 hund. thous. 5hund.thou8. 1 million. 

Hence, I, X, C, M,X, C, M, etc., represent 1 unit of the 
first, second, third, etc., order, called unit letters; and V, 
L,D,V,L,D> etc., represent 5 units of first, second, third, 
etc., order, called b-unit letters. 

To express other numbers 'the letters are combined thus : 

1°. Writing the unit letter 1, 2 or ^ times ^ expresses 1, 
2 or 3 units of that order. 

Thus, III denotes 3 ones or 3 ; XX, 2 tens or 20 ; CCC, 
8 hundreds or 300. 

2^. Writing the unit letter before the b-unit letter ex-- 
fr esses 4 units of that order. 

Thus, IV denotes 4 ones or 4 ; XL, 4 tens or 40 ; CD, 
4 hundreds or 400. 

r 

3°. Writing the unit letter 1,2 or 3 times after the h-unit 
letter, expresses Q, 7 or S units of that order. 

Thus, VI denotes 6 ones or 6; LXX, 7 tens or 70; 
DCCC, 8 hundreds or 800. 

4°. Writing a unit letter before the unit letter of the 
^ext higher order, expresses 9 units of the lower order. 

Thus, IX denotes 9 ones or 9 ; MX, 9 thousand or 9000, 



/ 
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5^. Writing in order the letters representing the lo 
values of the digits in any number^ expresses that num^ 
in the Roman notation. 
Thus, 874 is denoted bv DCCCLXXIV. 







EXERCISE II. 




Express by 


Roman notation: 






1. 


10. 


100. 


1000. 


18. 


2. 


20. 


200. 


2000. 


24. 


8. 


30. 


300. 


3000. 


38. 


4. 


40. 


400. 


4000. 


69. 


5. 


50. 


500. 


5000. 


250. 


6. 


60. 


600. 


6000. 


541. 


7. 


70. 


700. 


7000. 


875. 


8. 


80. 


800. 


8000. 


2027. 


9. 


90. 


900. 


9000. 


6304. 


10. 


100. 


1000. 


10000. 


9999. 


Express by 


Arabi 


ic notation : 






LXXIV. 




XXXVIII. 


MDCCCLXXXV. 


CCXIX. 




LXXXI. 


XCXLIX. 


DCXVI. 


'I, 


VCCCLV. 
XCDLX. 


LDCCXVIII. 


MDCX\ 


MCDXXCI. 



NOTATION OF DOLLARS AND CENTS. 

37. The sign of dollars is $, which is called the do! 
mark. 

A period (.), called the decimal point, is placed bef< 
a number expressing cents. 

(1) $3 is 3 dollars. (4) $2.75 is 2 dollars 75 cents. 

(2) $.15 is 15 cents. (5) $31.09 is 31 dollars 9 cents. 
(8) $.04 is 4 cents. (6) $125.18 is 125 dollars 18 ceti 
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EXERCISE m. 

Read the following numbers: 

1. $ 18. 2. $ 2.37. «. $ 64.05. 

4. $ 134. 6. $ 101.10. 6. $ 75.09. 

7. $8375. 8. $7803.31. 9. $864.07, 

In expressing dollars and cents, by figures, place $ before 
the number^ the decimal point before the cents^ and a 
cipher between the decimal point and any number of cents 
less than 10. 

Express by figures : 

10. Five cents. 11. Nine dollars seventy-three cents. 

12. Twelve cents. 18. Twenty dollars eleven cents. 

14. Sixty-one cents. 15. Forty-one dollars twenty cents. 

16. Three cents. 17. Seventy dollars six cents. 

18. Fifty-nine cents. 19. Five dollars sixty-five cents. 

20. Four hundred seventy-eight dollars forty-two cents. 

QUESTIONS. 

What is a unit? A number? The unit of a number? Like num- 
bers? Unlike numbers? An abstract number? A concrete number? 
An integer? 

What is arithmetic? Science? Art? Problems? Parallel prob- 
lems? In this treatise how are oral problems often designated, and 
what are they intended to illustrate? 

What is notation? Numeration? How many characters are used 
in Arabic notation? On what principles are they combined so as to 
express any number? Give an example. 

What is the value of a number? In 5884 what is the value of 3? 
4? 6? 8? What does a figure in the fifth place denote? In the 
«ixth? In the seventh? What is the difference between the French 
and English methods of numeration? Which method is in common 
use? 

What letters are used in the Roman notation? What values do 
they represent? How combined so as to express other numbers? 

What it the rule iot expressing dollars and centa by fif^uxt^t 
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ADDITION. 

38. (1) There are 8 marbles in one sack, 6 marbles in 
another and 4 marbles in a box; how many marbles are 
there in all ? 

Uniting 8 marbles and 6 marbles I have 14 marbles; now uniting 
14 marbles and 4 marbles I have 18 marbles. Hence, there are 18 
marbles in all* 

39. Addition is uniting two or more numbers into one. 

40. The parts are the numbers added, and the sum or 
amount is the result of addition. 

(1) 8 hats and 7 hats are 15 hats. Here, 8 hats and 7 hats are the 
parts, and 15 hats the sum. 

.41. A sign is a symbol used to denote an operation or 
relation. 

42. The sign of addition is +, which is called flus, 
meaning more. When -|- stands between two numbers, it 
indicates that they are to be added. 

43. The sign of equality is =, which is read equals, or 
is equal to. 

Thus, 7 -(- 4 = 11, is read: 7 plus 4 equals 11. It may 
also be read: 7 and 4 are 11. 

. 44. Principles. — 1°. 0?ziy like nitmhers can he added. 

For, a number is a collection of like units; hence, numbers of 
unlike units cannot be collected into one number. 

(1) 5 days, 8 days and 2 days can be added. 

(2) 5 days, 8 pints and 2 men cannot be added. 

(3) Numbers composed of ones^ iens^ hundreds^ etc., may be added 
by adding units of like order. Thus, 4:3 -f 25 r= 4 tens 8 ones -\- 2 tens 
5 ones = 6 tens 8 ones = 68. 

2°. Tlie sum is the same in whatever order the farts are 

added. 

^1) 8 4- 5 4- 7 -I- 3 = 13 + 7 + 3 = 20 4- 3 = 23. 
(2)8 + 6+7 + 3» 8 4-64-10= 84-15 — 23. 
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ADDITION TABLE. 





1 


2 


3 


4 


5 


6 


7 


8 


9 


1 


1 


2 


3 


4 


O 


« 




8 


9 


1 


2 


3 


4 


5 


G 


7 


8 


9 


10 


2 


3 


; 4 


''^ 


6 


7 


8 


9 


10 


11 


3 


4 


1 5 
6 


G 

i 


7 
8 


8 
9 


9 
10 


10 
11 


11 
12 


12 
13 


4 


5 


5 


6 


7 
8 
9 


8 

9 

10 


9 
10 
11 


10 
11 
12 


11 
12 
13 


12 
13 
14 


13 
14 
lo 


14 
15 
16 


6 


7 


7 


8 


8 


9 


10 

11 


11 
12 


12 
18 


13 
14 


14 
15 


If) 


16 
17 


17 
18 


9 


10 



Explanation. — The results of adding^ any figure at the top, as b, 
to each of the figures in the first column on the left, are iound in 
the column of numbers under 3. Thus, 3 and are 3, 3 and 1 are 
4, etc. 

Oral Drill in Matter and Method* 

46. (1) Add by 2's from to 20. 

Two, four, six, eight eighteen, twenty. 

In like manner add : 



2. By 2's from 1 to 21. 

8. By 3'sfrom to 30. 

4. By 3'sfrom 1 to 31. 

6. By 3*s from 2 to 32. 



e. Bv 4's from to 40. 

7. By 4's from 1 to 41. 

8. By 4's from 2 to 42. 

9. By 4' s from 3 to 43. 



10. Add the other digits 5, 6, 7, 8, 9, in the same manner, 

11. How many are 8 + 2? 18 + 2? 28 + 2? 38 + 2? 
48 + 2 ? 58 + 2 ? 68 + 2 ? 78 + 2 ? 88 + 2 ? 98 + 2 ? 

12. How many are 9 + 3? 19 + 3? etc., to 99 + 3. 
18. How many are 7 + 4 ? 17 + 4? etc., to 97 + 4. 
14. How m»nv are 8 -j- 5? 18 + 5 ? etc., lo ^ti J^ ^, 
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16. How many are 9 + 6? 19 + 6? etc., to 99 + 6. 

16. How many are 5 + 7? 15 + 7? etc., to 95 + 7. 

17. How many are 6 + 8? 16 + 8? etc., to 96 + 8. 

What IS the sum : 

18. When 3, 5 and 6 are the parts? 

19. When 4, 7 and 9 are the parts ? 

20. When 5, 6, 8 and 4 are the parts? 

21. James spends 8 cents for oranges and 7 cents for 
apples ; how much does he spend ? 

22. Lucy spent 6 cents for candy and had 7 cents left ; 
how much had she at first ? 

28. John gave his father 8 apples, his mother 9 apples, 
his sister 6 apples, and had 3 apples left ; how many apples 
had he at first? 

24. What is the sum of 37 and 28 ? 

Analysis: 37 = 3 tens 7 units; 28 = 2 tens 8 unfits; 2 tens and 3 
iens are 5 tens; 8 units and 7 units are 15 units = 1 ten 5 units; 5 
tens and 1 ten 5 units = 6 tens 5 units = 65. 

Or, 37 4- 28 = 37 + 20 + 8 = 57 + 8 = C5.. 

26. 43 + 16 = ? 26. 46 + 39 = ? 27. 48 + 73 = ? 
28. 54 + 27 = ? 29. 83 + 28 = ? 80. 91 + 68 = ? 
81. 65 + 46 = ? 82. 79 + 56 = ? 88. 39 + 85= ? 

84. James gave 37 cents for a slate, and 42 cents for a 
book; what did both cost? 

85. A pole is 64 feet in the air, 9 feet in the earth, and 18 
feet in the water ; how long is the jJole ? 

86. A lad, having spent 55 cents, finds he has 45 cents 
left; how much had he at first? 

87. Mary has 24 apples, and Susan 28 more than Mary; 
how many has Susan? 

88. Charles read 64 pages one day, 23 pages the next day, 
Mnd 45 psigcs the next; how many pages did he read in all? 
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46. To find the sunt of ttvo or wore integers, 

(1) What is the sum of 465, 842 and 96? 

Explanation. — Since none but units of the Operation, 

same name can be added, for convenience I 465 

write figures of the same order in the same 842 

column. 9G 

Adding the ones, I say 6, 8, 13 ones, which 1403 

are 1 ten 3 ones. I write the 3 ones beneath 
and carry the 1 ten to the next column. 

Now, adding the tens, I say 1, 10, 14, 20 tens, which are 2 hundreds 
tens. I write the tens beneath and carry the 2 hundreds to the 
next column. 

Nextj adding the hundreds, I say 2, 10, 14 hundreds, which I write 
beneath. 

The result, 1403, is the required sum. 

Rule I. Write the numbers so that units of the same 
order may be in the same column, 

II. Add the units of the lowest order ^ write the ones of 
the sum^ in the result^ and add the tens of the sum with the 
units of the next order, 

II r. So proceed with the units of each order,, and write 
the entire sum of the units of the highest order. 

Methods of Proof. — 1°. Add the figures downwards 
instead of uf wards, 

2°. Separate the numbers into two or more divisions ; 
find the sum of the numbers in each division, and then add 
these sums together, as in the next example. 

(2) Find the sum of 3425, 2831, 694, 86 and 5437. 

In proving the work, the first two numbers 
are added, which gives 6256; then the last 
three, which gives 6217; now the sum of 
these 18 12478, which being the same as the 
former result, the work is probably correct. 



2831 — 


6266 


694 




86 




5487 


^^VT 


l^Vl^ = 


VIW^ 
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EXERCISE IV. 



Add and prove the following: 



8. 


4. 




6. 


7. 


8. 


86 


48 


67 


38 


63 


47 


97 


73 


88 


98 


34 


84 


94 


26 


52 


79 


80 


67 


35 


59 


76 


89 


63 


28 


48 


79 


81 


67 


94 


57 


9. 


10. 


11. 




12. 


18. 


839 


816 


728 




608593 


7488 


927 


707 


695 




587406 


43705 


706 


694 


581 




46967 


546629 


3964 


582 


435 




993879 


37530 


147 


7316 


69 




304 


964485 


4382 


39 


9 




75275 


17292 



14. 87, 25 and 47. 

16. 375, 280, 564, 119 and 75. 

16. 971, 7430, 97476 and 767.S4. 

17. 76767, 7654, 50121 and 775. 

18. 403, 5025, G0007 and 89190. 

19. 45364, 8965, 786, 9:J74 and 47. 

Find the sum of the consecutive integers : 

20. From 81 to 95, inclusive. 

21. From 374 to 39 1 , inclusive 

22. From 493 to 510, iiiclusive. 
28. From 5397 to 54 16, inclusive. 
24. From 31989 to 32028, inclusive. 

47. When numbers compost d of dollars and ctrnts arc to 
be added, dollars are written under dollars, and cents undei 
cents, so that the points stand in the same veriica/ line* 
2&. $36.25 + $44.09 + $187. -V $^.^^ A- ^.lt> ="1 
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26 $50.04 + $961.20 + $8.75 + $1465.83 + $.09 ==? 

27. What is the sum of $87.20, $971.65, $84.07, 
$3281.64, $5984.30? 

28. A farmer paid $45.60 for flour, $86.75 for bacon, 
$135 for a mule, and $12.75 for a saddle; what did he pay 
for all ? 

48. There is a practical advantage in adding two columns 

at one operation. 

(29) 

43 

To the number at the bottom I add the tens, 74 

then the ones of the next number abcve it. 65 

Thus, 84 + 60 = 144, -f 6= 149, + 70 = 219, _84 

4- 4 = 223, + 40 = 263, -f 3 = 266. 266 

49. Numbers may be rapidly added, by adding the sums 

of two or three figures taken at a time. 

(80) 

9 

Thus, 13 (8 -f 5) and 11 (4 -f 7) are 24, and <5 

15 (9 4- 6) are 39, and 8 are 47. T 

Or, naming results only, I say 13, 24, 39, 47 5 

_8 
47 

Let these methods be employed ii .doing the following: 

81. 82. 88. 84. 85. 86. 

43 25 37 54 45 4894 

64 82 43 65 13 7384 

75 93 65 76 69 5291 

87 54 58 87 99 6387 

36 62 77 dS 78 239 

94 58 88 St 86 641 

31 53 92 71 53 8073 

82 68 24 b( 65 ^V^^ 
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87. A man invested $675.20 in hogs, $964 in sheep, $3387 
in horses, and had $358.95 left; how much had he at first.? 

88. A speculator bought a drove of horses for $4729, a 
drove of sheep for $846.75, a drove of cattle for $3289, and 
sold them at a profit of $599.65 ; what did he receive for all? 

39. It is 1684 miles from A to B, 737 miles farther from 
B to C than from A to B, and 1386 miles farther from C to 
D than from B to C ; how far is it from A to D through B 
and C ? 

40. North America contains 8,593,000 square miles. South 
America 7,362,000 square miles, Europe 3,825,000 square 
miles, Asia 17,300,000 square miles, and Africa 11,557,000 
square miles. How many square miles are there in these 
five continents ? 

41. In 1881 the population of England was 24,613,926; 
of Wales, 1,360,513; of Scotland, 3,735,573; of Ireland, 
5,174,836. What was the total population of the United 
Kingdom of Great Britain and Ireland.? 

42. The territory of the United States has been acquired 
as follows : 

SQ. MILES. 

Territory ceded by England, 1783 . 866391 

Louisiana, acquired from France, 1803 862922 

Florida, acquired from Spain, 1821 58680 

Texas, admitted to the Union, 1846 366673 

Oregon, settled by treaty, 1846 298804 

California, etc., conquered from Mexico, 1847 616764 

Arizona, acquired from Mexico by treaty, 1864 67466 

Alaska, acquired from Russia by purchase, 1867 577390 

What is the total area of the United States ? 

QUESTIONS. 

What is addition? The parts? The sum? Make the sign of addi- 
tion. Of equality. 

What kind of numbers can be added? Cannot be added? Qivc 
exMmpIes. Give the general rule. 
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SUBTRACTION. 

50. On a tree were 11 apples, but John picked 6 of them. 
How many apples were left on the tree ? 

Taking 6 apples from 11 apples, 6 apples are left; because 6 and 6 
are 11. Hence, there were 6 apples left. 

51* Subtraction is taking one number from another, in 
order to find their difference. 

52. The subtrahend is the number to be subtracted ; the 
minuend is the number from which the subtrahend is to be 
taken ; and the difference or remainder is the result of sub- 
traction. 

53. The sign of subtraction is — , which is called minus, 
meaning /ess. 

When — stands between two numbers, it indicates that the one 
after it is to be taken from the one before it. 

(1) 11 — 8 = 8 is read, 11 minus 8 equals 8, or 11 less 8 is 8. 

54. Principles. — 1^. T'Ae minuend is the sum of the 
subtrahend and difference. 

(1) 12—6 = 7^ 12=5-f 7. 

Hence, subtraction is the reverse of addition. The one unites num- 
bers, the other separates them. 

2^. Only like numbers and like orders of units can be 
subtracted, one from the other. 

(1) 6 pints can be subtracted from 18 pints. 

(2) 6 pints cannot be subtracted from 18 yards. 

(3) 48 — 23 = 4 tens 8 ones — 2 tens 3 ones = 2 tens 5 ones = 26. 

3^. If two numbers are equally increased, their differ- 
ence is not altered. 

(1) 8 less 6 = 10 less 7 = 13 less 10 = 3. 

(2) To subtract 27 from 52, 62 -f- 10 ones = 6 tens 12 ones 
t add 10 ones to 62 and 1 ten to 27 -|- 1 ten = 3 tens 7 ones 
27, and then subtract units of % tens 5 onesaB26 
like orders. 
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Oral DriU in Matter and IftUoi. 

&&•(!) Subtract by 2*8 from 20 to 0. 

Twenty, eighteen, sixteen two, none. 

In like manner, subtract : 

2. By 2s from 21 to 1. 6. By 4's from 40 to 0. 

Z. By 3*« from 30 to 0. 7. By 4's from 41 to 1. 

4. By 3'8 from 31 to I. 8. By 4*s from 42 to 2. 

5. By 3'8 from 32 to 2. ». By 4's from 43 to 8. 
10. Subtract the other digits, 5, 6, 7, 8, 9 in the same man- 
ner. 

« 

11. Name every tenth number from 95 to 5; from 97 to 
7; 91 to 1. 

12. From every tenth number from 95 to 5 take 1. 

IS. From every tenth number from 91 to 11 subtract 2. 

From every tenth number : 

14. From 90 to 10 take 3. 18. From 101 to 11 take 7. 

1ft. From 92 to 12 take 4. 19. From 105 to 15 take 8. 

16. From 94 to 14 take 5. 20. From 104 to 14 take 9. 

17. From 93 to 13 take 6. 21. From 109 to 19 take 11. 
22. The sum of two numbers is 18, and one of them is 7 ; 

what is the other .^ 

28. The greater of two numbers is 21 and their difference 
is 6 ; what is the less? 

24. James had 25 cents and spent 9 cents for apples ; how 
much did he have left. 

2li. John had 30 cents, and after buying a pencil had 22 
cents left; what did the pencil cost? 

26. The minuend is 17 and the subtrahend 8 ; what is the 
remainder? 

27. The minuend is 14 and the remainder 9 ; what is the 
subtrahend ? 

M. Thomas lacks $8 of having %1%\ V\ov^ mwcVi Vv«c% h«?. 
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29. Henry has 18 marbles and John has 12 marbles ; how 
many more has Henry than John ? 
80. What number must be added to 16 to produce 24? 
31. What is the difference between 43 and 28? 

43 = 3 tens 13 ones; 28 = 2 tens 8 ones; 3 tens 18 ones — 2 tens 
8 ones =e 1 ten 5 ones = 15. Or, 

28 = 20 -f 8; 43 — 20 = 23, — 8 = 16. 

How many are : 
32. 64 — 32 ? 38. 83 — 45 ? 84. 75 — 47 ? 

86. 73 — 58? 86. 91 — 17? 87. 96 — 78? 

88. 67 — 29 ? 89. 57 — 36 ? 40. 133 — 67 ? 

41. Henry had 53 cents, but he paid 26 cents for some 
paper ; how many cents had he left ? 

42. 47 gallons of syrup have been drawn from a tank that 
contained 93 gallons; how many gallons are left? 

43. James has caught 65 fishes and Moses 48 ; how many 
more fishes must Moses catch to have as many as James ? 

56. To find the difference between any two integers, 

(1) From 4637 take 1374. 

Explanation. — Since none but units of the same Operation, 

name can be subtracted from each other, for con- 4637 

venience I write figures of tfee same order in the 1374 

same column. 3263 

Beginning at the right, I say, 4 ones from 7 ones leave 3 ones, 
which I write beneath. Then since 7 tens cannot be taken from 3 
tens, I add 10 tens to 8 tens, which make 13 tens, and 7 tens from 13 
tens leave 6 tens, which I write beneath. To compensate for the 10 
tens added to the minuend I now add 1 hundred (= 10 tens) to the 
8 hundreds of the subtrahend, and say, 4 hundreds from 6 hundreds 
leave 2 hundreds, which I write beneath. Finally, I say 1 thousand 
from 4 thousands leave 8 thousands, which I write beneath. 

Rule.— I. Write the less number under the greater, flac- 
ing units under units, tens under tens^ etc,^ and begin at the 
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II. Subtract each figure in the lower line from the one 
$bovc ity and set the remainder below. 

III. // any figure in the lower line is greater than the one 
above it^ add 10 to the upper figure before subtractings and 
consider the next left- hand figure of the subtrahend one 
morc^ or the next left-hand figure of the minuend one less^ 
and proceed as before. 

Proof. — Add the remainder to the subtrahend : the sum 
should be equal to the minuend. 







EXERCISE V 


» 




S(if}trMct and 


prove : 










2. 3. 




4. 


■r 




6. 


7. 8. 


37 4:j 


» 


^h 


70 




81 


93 100 


21 IH 


[ 


47 


54 




42 


76 69 


9. 


10 


11. 




12. 




18. 14. 


384 


40 


5 208 




540 




671 394 


153 


243 186 




378 


583 208 


15. 




16. 


17. 




18. 


19. 


4250 




3027 


6284 




5371 


8001 


1854 




2308 


4709 


* 


568 


925 


20. 




21. 


22. 




23. 


24. 


1000 




2050 


6173 




5037 


9763 


481 




827 


4285 




2308 


6878 


25. 

43251 
38709 




26. 

64937 
8496 




27. 

84275 
68739 


28. 
506826 
703&8 


29. 

$325. 15 
84.64 




80. 

$403.60 
829.35 


31. 

$371. 
186. 


10 
75 


32. 

$4037.80 
609.28 
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84. 85. 86. 

$8004.00 $3000. $1011. $10000. 

907.25 2527.75 903.25 .85 



87. From 8543 take 329. 

88. From 9050 take 1643. 
1^. From 10000 take 989. 

40. From 34207 take 23728. 

41. From 94360 take 85692. 

42. From 2034325 take 586437. 

48. From $560.20 take $483.76. 

44. From $409 take $48.35. 

45. From $3243 take $1819.80. 

46. From $615.35 take $587. 

Perform the following indicated operations : 

47. 8071 — 6495. 48. $430.25 — $64.37. 

49. 6387 — 5809. 50. $8040.35 — $3286. 

61. 3705 — 1837. 52. $5721. — $4348.25. 

58.6003 — 3002. 54. $9007. —-$5008.75. 

Find the difference: 

55. Of 4210 and 3184. 56. Of $241.35 and $85. 

57. Of 56371 and 45625. 58. Of $100. and $74.65. 

59. How many years from the discovery of America in 1492 
to the Declaration in 1776 ? 

fiO. How many years from the settlement of St. Augustine 
ill 1565 to the settlement of New York in 1613 ? 

61. Washington died in the year 1799, aged 67 years. In 
what year was he bom ? 

62. Henry Clay died in the year 1852, at the age of 75. In 
what year was he bom ? 

68. A horse cost $154 and a cow $56.25 ; how much more 
did the horse cost than the cow.^ 
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64. A man paid $10246 for a farm and sold it for $793.50 
lesM than cost. How much did he receive for it? 

65. A man lacks $864 of having $2018.20; how much has 
he? 

60. If you start from New Orleans and travel ea»t 521 
miles, and then west 270 miles, how far will you be from 
New Orleans ? 

«7. What number is that, to which if 6956 be added, the 
MUNI will Ik! one million.^ 

«H. J low njany times can 327 be subtracted from 1308? 

««. II 42!» he subtracted from 3500 eight times, what will 
hr Mie last remainder. 

70. If 27;; be subtracted, first from 3000, then from the re- 
mainder, and so on until the remainder is less than 273, what 
will the final remainder be? 

71. A merchant j^ained $2035.15 by selling a lot of goods 
for $10317; how much did they cost ? 

72. The hijrhcst mountain in the world is Mt. Everest, in 
Ania, 21*002 feet high; the highest in America is Mt. St. 
Klia^, 17900 foot; how much higher is Mt. Everest? 

ADDITION AND SUBTRACTION. 

57. When several numbers are connected by the signs + 
«Md -, fh|. indicated operations may be performed in the 
<"der of the signs, comniencing at thJ left (see also Art. 89). 

from T' ^^"'' '^'*'. ''"'^'^ "^ ' »^ - * ^- ^» ^^d 6 and 7, subtract 4 
^rom the .urn, am\ mM 5 to tl.e remainder, which gives U. 

68. The parenthesis ( ), is used to include several 
numbers in l)e treated as one. 

^ ill S^ii^irJLt^^ '*'"^''' '^^ difference between the sum of 
^ %nd 5 and the sum of a«d 3. That is, (7 -f 6) - (6 + 3) = 12 - 
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EXERCISE VI. 

Note. — Oral or mental exercises are designated by the kind of type 
used in numbering them, as |, 3, 5^ etc. See Art. 18, Note. 

Find the values of: 

I . 16 — 5 — 4. 2. 2063 — 874 — 629. 
3. 14 — 9 + 6. 4. 3027 — 2599 + 1826. 
5. 12 — (18 — 11). 6. 2411 —(2700 —509). 

7. 16 — 7 — 5 + 2. 8. 381 — 37 — 186 + 153. 

9. 13 + 6 — 7—8. 10. 423 + 84 — 97 — 128. 

II. 25 — 6 — 4 — 11. 12. 584 — 125 — 200 — 86. 
13. 10 — 4 + 7 — 8. 14. 407 — 98 + 23 — 163. 

15. 17 _ (11 _ 7) + 5. 16. 542 — (640 — 185) + 78. 

17. 16 _ 8 — (6 — 1). 18. 361 — 93 — (214 — 67). 

19. 20 — (12 — 10 + 3). 20. 564 — (473 — 86 + 47). 

21. 5 + (13 — 6 + 2). 22. 91 + (387 — 258 + 63). 

23. (15 + 4) — (15 — 4). 24. (317 + 169) — (317 — 169). 

25. John had 40 cents, of which he spent 12 cents for 
candy and 15 cents for apples. How much had he left ? 

26. A man owed $5463; at one time he paid $1864.40, 
and at another time $1697.35 ; how much did he then owe ? 

27. A lady purchased a hat for $12 and a shawl for $15 ; 
how much change should she get from a fifty-dollar bill ? 

28. A farmer took in exchange for a horse worth $175, a 
wagon at $60.30, and a cow at $45.55, and^the balance in 
cash. How. much cash did he receive ? 

29. James, John and Henry have respectively 20, 30 and 
40 apples; how many will each have if James give John 12^ 
John give Henry 16 and Henry give James 24 ? 

30. In three fields there are, respectively, 637, 421 and 526 
iheep. How many will be left in each field if 168 sheep go 
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from the first field into the second, 219 from the second into 
the third, and 98 from the third into the first ? 

31. If William had $55 more than he has he could buy a 
pony worth $75 and have $15 left. How much money has 
he? 

82. If the distance around the moon were 23214 miles 
greater than it is, it would be 5101 miles greater than the 
distance around the world, which is 24899 miles. What is 
the distance around the moon ? 

33. Which of the numbers, 27 and 42, is more nearly 
equal to 35 ? 

84. Which of the numbers, 86279 and 52812, is more 
nearly equal to 44613 ? 

35. A boy bought a pony for $58 ; at one time he paid 
$12, at another $18, and at another $15. How much did he 
then owe ? 

86. A man died and left property to the amount of 
$27563, of which his wife received $9188, each of his 
two daughters $4594, and his son the balance. What did 
the son receive ? 

37. A boy bought a lot of turkeys for $28, and paid $3.50 
to have them carried to market ; for how much must he sell 
them to gain $7.50 ? 

88. A merchant bought a store for $11875 and merchan- 
dise for $17885 ; after selling goods to the amount of $8568, 
for how much must he sell the store and remnant of goods 
so as to gain $2888 ? 

QUESTIONS. 

What is subtraction ? The minuend ? The subtrahend ? The 
remainder ? Sign of subtraction ? What called ? For what is the 
parenthesis used ? What kind of numbers can be subtracted ? Give 
tht rule } How it subtraction proved ? 
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MULTIPLICATION. 

59. (1) One horse has 4 feet; how many feet have 3 
horses ? 

i write 4 feet as maiqr 4 feet 

times as there are horseti 4 feet 

and add them together. ThU 4 feet 

\a addtnff equal numbers. 12 feet 

Instead of writing 4 foe^ 
three times, I write it onet^ 
then under it place 8, the 4 feet 

number of times it is to be 8 

taken, and say, 8 times 4 feet 12 feet 

are 12 feet. This is multipli- 

cation, 

60. Multiplication is a short method of adding equal 
numbers; or the process of taking one number as many 
times as there are units in another. 

61. The number to be taken is called the multiplicand; 
the number that shows how many times it is to be taken, the 
multiplier ; and the result, the product. 

The multiplicand and midtiplier are called the factors of the product. 

62. The sign of multiplication is Xy which is read: 
times^ or multiplied by. When X stands between two num- 
bers, it indicates that one of them is to be multiplied by the 
other. 

63. Principles. — 1^. T'he multiplicand and product are 
like numbers. 

(1) 7 days X ^ » 36 days; here 7 days and 85 days are like 
numbers. 

2^. One concrete number cannot be multiplied by another 
concrete number. 

(1> 8 days cannot be multiplied by 5 yards, nor 5 cet\t%\>^ ^ c«xv\.v 

M.A. 
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'•i"^. The multiplier is aivMtys an abstract 



■I". TAi- product is the same in whatever order thefactMi 
-/-,• tatcH. 



*X''X'!X2 = !'>X6X S = 120X ' = **0- 
* X X i: X 2 = * X 6 X 12 = * X «0 =- »*0- 
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®4- Multiply tlic "^^ numbers from 1 to 11 ; 



• By 2. 
■ By 5. 

Byl. 



4. By 8. !. By 4, 
6. By 10. 8. By 11, 
6. By e. ». By 9. 



1«. By 7. 
11. By 3. 
a. By 12. 
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Multiply the even numbers from 2 to 12 : 
11 By 3. 16. By 9. 19. By 2. 22. By 6. 

14. By 7. 17. By 4. 20. By 5. 28. By 0. 

15. By 10. 18. By 11. 21. By 12. 24. By 8. 

25. If one saddle cost $9, how much will 5 saddles cost.^ 

Solution : Five saddles will cost 5 times as much as 1 saddle, and 

5 times $9 are $45. 

26. If 8 bushels of apples will make a barrel of cider, how 
many bushels will make 7 barrels ? 

27. What cost 7 dozen eggs, at 12 cents a dozen ? 

28. If a boy walk 11 miles a day, how far will he walk in 

6 days ? 

29. If there are 5 school days in a week, how many school 
days are there in 12 weeks? 

30. If 4 men can do a certain work in 5 days, how long 
will it take 1 man to do the work? 

Solution : It will take one man 4 times as long to do the work as 4 
men, and 4 times 5 days are 20 days. 

81. If 9 men can build a wall in 8 days, how long will it 
take 1 man to build it ? 

82. If a quantity of corn supply 7 sheep for 6 days, how 
long will it supply 1 sheep ? 

65. To find the prodtid of two integers when the mul' 
tiplier does not exceed 12. 

(1) Multiply 534 by 6. 

Operation. 

Explanation. — Beginning at the right, I say, 634 

6 times 4 ones are 24 ones (= 2 tens 4 ones) ; 6 

write the 4 in the unit's place and carry the 2 8204 

tens. Then, 6 times 8 tens are 18 tens, and 2 tens are 20 tens (2 
hundreds, tens) ; write the in the ten's place and carry the 2 hun 
(Ireds. Finally, 6 times 5 hundreds are 30 hundreds, and 2 hundreds 
^ 32 hundreds, which I write beneath. 
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EXERCISE VII. 

Find the following products : 
2. 605 X 5. 8. 986 X 7. 



6. 487 X 6. 

8* 325 X 9. 
11. 7,92 X 8. 
14. 647 X 6. 



4. 58765 X 8. 

7. 64382 X 7. 
10. 98374 X 6. 
18. 837941 X 9. 
16. 407649 X 11. 



6. 4576 X 4. 

9. 7586 X 8. 
12. 3869 X 9. 
16. 8765 X 5. 

17. A train of 8 cars has 94 passengers in each car ; how 
many passengers are on the train? 

18. If 284 pounds of cheese are made from the milk of one 
cow, how many pounds can be made from the milk of 7 
cows? 

19. What is the cost of 476 sheep at $4 a head ? 

20. How many pounds of cotton can 9 men pick in 1 day, 
it each pick on an average 238 pounds? 

66. To find the product of two integers when the niuir 
tiplier is greater than 12. 



(21) Multiply 637 by 425. 

Explanation. — I first multiply by 5 (units), and 
place the first figure of the product, 8185, under 
the 6 (units). Next, I multiply by 2 (tens), and 
place the first figure of the product, 1274, under 
the 2 (tens) . Lastly, I multiply by 4 (hundreds;, 
and place the first figure of the product, 2648, 270725 

under the 4 (hundreds) . I then add these several products, called 
partial products, for the entire product. 



Operation. 
637 

426 

8186 

1274 

2648 



ANALYSIS. 



= 8186 
= 12740 



5 ones X 637 = 3186 ones 

2 tens X 637 = 1274 tens 

4 hundreds X 687 = 2548 hundreds = 264800 

270726 



4 hundreds, 2 tens 5 ones X ^37 



Rule I, Write the muUi'plier under the mukifticand^ 
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II. Begin at the rights multiply the multiplicand by the 
ones^ tens^ hundreds^ etc,^ of the multiplier^ placing the 
right hand Jigure of each partial product under the figure 
of the multiplier used to obtain it^ and add the partial 
products. 

Proof. — Multiply the multiplier by the multiplicand^ and 
if the product is the same as before^ the work is probably 
correct. 

Multiply and prove : 

22. 84 by 15. 28. 240 by 36. 24. 1375 by 124. 

26. 68 by 24. 26. 308 by 47. 27. 4608 by 225. 

28. 92 by 68. 29. 575 by 91. 80. 3089 by 504. 

81. 79 by 37. 82. 999 by 60. 88. 6437 by 873. 

Find the following products : 

84. 365 X 73. 86. 3812345 X 31243. 

86. 569 X 37. 87. 67853 X 8765. 

88. 169 X 144. 89. 987648 X 481007. 

40. 376 X 13. 41. 7060504 X 30204. 

42. 1128 X 53. 48. 204265 X 5^2402. 

Find the cost : 
44. Of 85 watches, at $64 each. 

46. Of 318 turkeys, at 87 cents each. 
40. Of 146 wagons, at $73 each. 

47. Of 7198 hats, at $2.16 each. 

48. Of 8862 cows, at $18.90 each. 

49. Of 7575 mules, at $75.75 each. 

60. A milkman sells 219 quarts a day, at $.05 a quart. 
How much do his sales amount to in a year.? 

61. A grocer sold 48 hams, each weighing 14 pounds, at 
$0.16 a pound. What did he receive for all? 

62. What will be the cost of 13 bales of cotton, each 
weighing 452 pounds^ Sit 8 cents a pound? 
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58. If a wheel revolves 246 times in going a mile, how 
many times will it revolve in going 235 miles? 

54. How much money would it take to supply 573 men 
with $264 each ? 

55. Light travels at the rate of 185172 miles per second, 
and in reaching the earth from the sun requires 493 seconds ; 
how far away is the sun ? 

SPECIAL HETHODS OF HULTIFUGATION. 

67* To muUiply by a number which can be separated 
into fcustora. 

(56) Multiply 164 by 24. 

Operation. 

Explanation. — The factors of 24 164 

are 6 and 4. I first multiply 164 6 

by 6, and then multiply the product 984 

by 4. 4 

8936 

Analysis : The product is 164 X (6X4). Now, as the product 
is the same in whatever order the factors are taken, I multiply 164 by 
6, and that product by 4. 

In like manner mult ply: 

67. 347 by 18, or by 6 X 3. 58. 518 by 36. 
69. 582 by 49, or by 7 X 7. eo. 675 by 42. 
61. 759 by 63, or by 3 X 3 X 7. 62. 852 by 108. 

68. If a miller grinds 143 barrels of flour in a day, how 
many barrels will he grind in 56 days? 

64. If one barrel weighs 167 pounds, what is the weight 
of 35 barrels ? 

66. If 37 men can build a bridge in 45 days, how many 
days will it take one man to build it ? 

68. To multiply by 10, lOG, 1000, etc* 
(66) Multiply 237 by 100. 
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Ezplana||pn. — I annex as many ciphers to the Operation 

multtplicami as there are ciphers in the mul- 23700 

tiplier. 

Analysis : 287 X ^00 = 287 hundreds = 28700. 

Find the following products : 

67. 47 X 100. 68. 863 x 1000. 

69. 504 X 10. 70. 9025 X 10000. 

71. There are 100 cigars in a box ; how many are there in 
13 boxes? 

72. One cubic foot of water weighs 1000 ounces ; what is 
the weight of 137 cubic feet? 

78. Ten mills make a cent, and 100 cents make a dollar ; 
how many mills are equal to $17. 

69* To tnultiply when ciphers are on the right in one 
or'both factors. 

(74) Multiply 7600 by 80. 

Operation. 

Explanation. — I multiply as if there were no 7600 

ciphers on the right in the numbers; then 80 

annex to the product as many ciphers as there 228000 

are on the nght in both factors. 

Analysis: 7600 X 30 = 76 hundreds X 3 tens = 228 thousands » 
228000. 

76. Multiply 2100 by 400. 

76. Multiply 3650 by 1200. 

77. Multiply 402000 by 350000. 

78. The salary of the President of the United States is 
$50,000 a year; how much will it amount to in 120 years? 

79. Sound travels about 1140 feet per second; how far 
does it travel in 5 minutes? 

80. If a man make 2100 steps in walking a mile, how many 
steps will he make in walking a distance of 24^00 miV^%1 
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70* To multiply by an integer wMch is tiJiiMe less 
than JO, 100, lOOO, etc. 

Multiply 376 by 97. 

Explmnation. — 97 is 8 less than 100. I first Operation, 

multiply 876 by 100, which is done by annex- 87600 

ing two ciphers. In multiplying 876 by 100, 1128 

I take it 8 times two much ; hence 1 multiply 86472 

376 by 8 and subtract the product, 1128, from 87600 to obtain the 
true result. 

Multiply : 

82. 377 by 9. 88. 4375 by 997. 

M. 593 by 98. 86. 64013 by^ 9999. 

86. If an engine travel at an average speed of 34 miles an 
hour, how far can it travel in 99 hours ? 

87. 24 sheets of paper are a quire, and 20 quires are a 
ream. How many sheets are there in 998 reams? 

88. Find the value of 16642 X 996 X 99. 

71. To multiply two numbers when one part taken as 
units, in the multiplier, is a factor of another part so 
taken. 

(89) Multiply 570372 by 120324. 

Operation. 

Explanation. — In the multiplier I 570872 

select a part, expressed by one or 120324 

more figures, which is a factor of an- 1711116 

other part, represented by one or 18688928 

more figures. Thus, I select 8, 24 and 68444640 

120, since 8 X 3 = 24, and 6 X ^^ = 120. 68629440628 

I now multiply 570872 by 8, and obtain the first partial product, 
1711116; then multiply this product by 8, (= 570872 X 24), writing this 
right hand figure under the 4. Next, I multiply the second partial 
product (13688928), by 5, (= 570372 X 120), and write the right hand 
figure of this product under the of the multiplier; and, finalljy add 
to obtain the totkl product. 
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Find the following products : 

90. 8862 X 189. 91. 80900 X 5040. 

92. 657 X 408. 98. 267388 X 14982. 

94. 9008 X 784. 96. 102735 X 273162. 

72. 2V> mtUUply by an integer mare than lO and less 
than 20. 

(96) Multiply 7638 by 16. 

Bxplanation. — I consider a cipher to be placed Operation, 

before the multiplicand; then multiply by the 07688 

unit's figure of the multiplier, and in addition 122208 Ans. 

to carrying as usual, I also carry the figure last multiplied. 

Thus: 6 X 8 =x 48, write 8 and carry 4 and 8, or 12; 6X3 = 18, 
and 12 = 30, write and carry 3 and 3, or 6; 6X6 = 36, and 6 are 
42, write 2 and carry 4 and 6, or 10; 6X7= 42, and 10 = 62, write 
2 and carry 5 and 7, or 12; 6X0 = C, and 12 = 12. 

Find the following products: 

97. 456 X 16. 98. 5086 X 17. 

99. 345 X 15. 100. 7348 X 13. 

101. A man buys 14 horses, for which he pays on an average 
$175 each; how much do they all cost? 

102. A farmer plants on each of 19 acres 8945 hills of 
corn ; how many does he plant in all ? 

For other contractions, see Appendix. 

QUESTIONS. 

What is multiplication? The multiplicand? The multiplier? 
The product? Sign of multiplication? Factors? Can a concrete 
number be multiplied by a concrete number? Give the general rule? 
How is multiplication proved? 

How do you multiply when the multiplier is some power of 10? 
When it has Os on the right? When it is a little less than some 
power of 10? When it is between 12 and 20? 
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DIVISION. 

73. (1) I have 12 apples which I wish to divide equally 
among 4 boys ; how many apples can I give to each ? 

If I give each boy one apple, it will require 13 

4 apples, and. 8 apples will be left. If I 4 

give each of them another apple, 4 apples I 

will be left. Again, if I give each of them an 4 

apple a third time, there will be none left. "1 

Hence, I can give each boy one apple three 4 

times, or one apple taken as many times as 4 "9 
is contained in 12, which is three apples. 

Again, since 12 apples are to be divided into 4 

equal parts, each part will be one-fourth of 12 4|1S 

apples, which is 8 apples. This is Division. ""S 

74. Division is a short method of finding how many 
times one number is contained in another of the same kind ; 
or the process of finding one of the equal parts of a number. 

75* The number to be divided is the dividend ; the num- 
ber by which it is divided, the divisor ; and the result, the 
quotient. 

76. When a part of the dividend is left after the division 
is performed, it is the remainder, and must always be less 
than the divisor. When there is no remainder, the division 
is said to be exact. 

77. The sign of division is -s-, which is read divided by^ 
or contains^ and indicates that the number before it is to be 
divided by the number after it. 

NoTBS. — 1. When the dividend is a concrete number and the divisor 
an abstract number, -!- should be read divided by, 

(1) 24 days h- 6 = 4 days, is read, 24 days divided by 6 equals 
4 days. 

3. When the dividend and divisor are both concrete numbers, h- 
should be read contains; for, really, there is no such thing as divid* 
in^ bv ^ cancrett number, except as a measure • 
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(2) 16 pints -i- 8 pints = 2, is read 16 pints contains 8 pints 2 times. 
In such cases it is better to use the colon ( :). See Ratio. 

3. When the dividend and divisor are both abstract numbers, -+- 
may be read divided by^ or contains, 

4. Division is also denoted hy writing the divisor under the dividend, 
with a line between them, or by placing the divisor on the left of the 
dividend, with a curved line between them. 

5. Division is the reverse of multiplication; the latter unites equal 
parts into one number, and the former separates a number into equal 
farts, 

78. Principles. — 1°. When the dividend and divisor are 
like numbers^ the quotient is an abstract number, 

2°. When the divisor is an abstract number y the dividend 
and quotient are like numbers, 

3°. The dividend is equal to the product of the divisor 
and quotient^ plus the remainder. 

Oral Drill m Matter and Method. 

79. Name, in order, the numbers exactly divisible 

1. By 2 from 2 to 20. 2. By 6 from 6 to 60. 

8. By 3 from 3 to 30. 4. By 7 from 7 to 70. 

6. By 4 from 4 to 40. 6. By 8 from 8 to 80. 

7. By 5 from 5 to 50. 8. By 9 from 9 to 90. 



1st. 


2d. 


3d. 


4th. 


5th. 


6th. 


7th. 


8th. 


9th. 
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1 


\a5 
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(9) t)ivide the numbers in the first and second columns 
by 2, giving the quotients and remainders. 

2 in 0, quo., rem.; 2 in 12, 6 quo., rem.; 2 in 5, 2 quo., 1 
rem.; 2 in 10, 5 quo., rem., etc., etc. 

In a similar manner divide the numbers : 

10. In the 1st, 2d, and 3d columns, by 3. 

11. In the 1st to 4th columns, by 4. 

12. In the 1st to 5th columns, by 5. 
18. In the 1st to 6th columns, by 6. 

14. Proceed in a similar manner with 7, 8 and 9 as 
divisors. 

80. Equal parts. When a number is divided : Into two 
equal parts, one of the parts is one-half of the number ; 

Into three equal parts, one of the parts is one-third of the 
number ; 

Into four equal parts, one of the parts is one- fourth of the 
number ; 

Into Jive equal parts, one of the parts is one-fifth of the 
number, and so on. 

The parts one-half, one-third, one-fourth, one-fifth, etc., 
are written : J, J, J, J, etc. 

To find \-half of a number: Divide the number by 2. 
To find 1-third of a number : Divide the number by 3. 
To find l-fourth of a number: Divide the number by 4. 
To find l-ffth of a number: Divide the number by 5. 
(15) If 5 hats cost $20, how much will 1 hat cost? 

Solution : 1 hat costs 1-fifth as much as 6 hats, and 1-fifth of $20 
is $4. 

16. I paid $8 for 4 barrels of potatoes; what was the 
price per barrel ? 
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17. If a horse travel 18 miles in 3 hours, what is his rate 
per hour? 

18. If I divide 40 nuts equally among 8 children, how 
many nuts shall I give to each child ? 

19. At 5 cents a piece, how many oranges can I buy for 40 
cents ? 

Solution : At 5 cents a piece I can buy as many oranges for 40 cents 
as the times 5 cents are contained in 40 cents, which is 8. Or, 

At 1 cent a piece, for 40 cents I can buy 40 oranges, and at 5 cents 
a piece I can buy 1-fifth of 40 oranges, which is 8 oranges. 

20. How many days will 63 pounds of flour last a family 
that uses 7 pounds a day ? 

21. If I drive my horse 6 miles an hour, how many hours 
will it take me to drive him 48 miles? 

22. A teacher having 54 pupils, formed them into classes 
of 9 each, how many classes did she have? 

28. If 1 man can do a work in 48 hours, how long will it 
take 6 men to do the work ? 

Solution: Six men can do the work in 1-sixth of the time it takes 
1 man to do it, and 1-sixth of 48 hours is 8 hours. 

24. If 1 person consumes a barrel of flour in 42 weeks, 
how long will it supply a family of 7 persons ? 

25. In how many days can 8 horses do as much work as 1 
horse in 56 days? 

81. There are two methods of division in general use, viz. : 

* Short division is a process in which the result only is 
! written, the work being performed in the mind. 

Long division is a process in which the work is written 
more or less w full. 
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82. To perform short division, 

(1) Divide 13628 by 4. 

Operation. 

Explanation. — I write the numbers as in the 4| 13628 

margin; then say, 4 in 13, 8 times and 1 re- 3407 

mainder; write thj 3 below and prefix the 1 to 6, making 16. Then 
I say, 4 in 16, 4 times; write the 4 below. 

Next, I say, 4 in 2, times and 2 remainder; write the below and 
prefix the 2 to 8, making 28. 

Finally, I say, 4 in 28, 7 times, which I write below. The quotient 
is 3407. 

Analysis : 13 thous. 6 hunds. 2 tens 8 ones = 
12 thous. 16 hunds. tens 28 ones. 
Divide by 4, 3 thous. 4 hunds. tens 7 ones = 3407. 

Note. — When there is a final remainder, it must be written over 
the divisor and annexed to the quotient. 

EXERCISE VIII. 
Divide : 
2. 3754 by 3. 8. 8102 by 5. 4. 14678 by 6. 

6. 7872 by 2. 6. 3402 by 7. 7. 75613 by 7. 

8. 5508 by 4. 9. 50024 by 8. 10 95328 by 8. 

11. 3730 by 5. 12. 92167 by 3. 18. 18903 by 9. 

14. 2643 -- 3 --= ? 15. 4.^^ = ? 

16. 6235 -^ 5 = ? 17. ^^ = f 

18 How many yards of cloth will it take, at 5 cents a 
yard, to amount to 37290 cents.? 

19. A merchant spent $33229 for hats, paying on an aver- 
age $7 apiece ; how many hats did he buy? 

20. A farmer received $2752 for a lot of land which he 
sold at the rate of $8 per acre ; how many acres did he sell? 

21. The product of two numbers is 22575, and one of the 
numbers is 7 ; what is the other number? 

22. A factory worth $64192 is owned in equal shares by 8 
men. What is the value of a share ? 
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23. Five boys gathered 14375 chestnuts, which they shared 
equally ; how many had each boy ? 

24. When rice is 7 cents a pound, how many pounds can 
be bought for 2653 cents? 

26. A man owed a debt of $5220 ; if he pay J of it, then 
J of it, then J of it, and then ^ of it, how much would he 
then owe ? 

83. To perform long divisioum 

(26) Divide 151353 by 24. 

Operation. 

24)151853(6306^4 
Ezplanation. — Since the least number 144 

of left-hand figures that will contain the 73 

divisor is three, I take 151 for the first 72 

partial dividend. 153 

144 

9 
Now I say, 24 in 151, 6 times with a remainder. I place the 6 on 
the right, multiply it by the divisor (24), subtract the product (144) 
from 151, and to the remainder (7) annex the next figure of the 
I dividend (8) for the second partial dividend. 

' I now say, 24 in 78, 8 times with a remainder. I place the 3 on the 
right, multiply it by the divisor (24), subtract the product (72) from 
. 73, and to the remainder (1) annex the next figure of the dividend (5) 
^ for a third partial dividend. 

, I next say, 24 in 15, times with a remainder. I place the on the 
J right, and annex the next figure of the dividend (3) to the remainder 
' (15) for a fourth partial dividend. 

Finally, I say, 24 in 153, 6 times with a remainder. I place the 6 
en the right, and, proceeding as before, I obtain a final remainder of 
9, which I place over the divisor, and annex to the quotient. 
I Analysis: 151 thous. 3 hunds. 5 tens 8 ones = 

144 thous. 73 hunds. 5 tens 3 ones = 
• 144 thous. 72 hunds. 15 tens 3 ones = 

144 thous. 72 hunds. tens 153 ones. 
Divide by 24, 6 thous. 4 hunds. tens 6^ ones = 6406^. 

Rule I. iVrtte the divisor on the left of the, dividend^ 
with a line helTc^een ^Aem, and draw a line on, the righU 
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II. Find how many times the divisor is contained in the 
least number of the left hand figures of the dividend that 
will contain it^ and place the quotient on the right. 

III. Multiply the divisor by this quotient figure^ subtract 
the product from the figures of the dividend used^ and to the 
remainder annex the next figure of the dividend, 

IV. Divide as before^ and continue the operation until all 
the figures of the dividend have been brought down. 

V. When one of the partial dividends is less than the 
divisor^ write for the next figure of the quotient^ and 
bring down the next figure of the dividend, ^ 

Proof. — Multiply the quotient by the divisor^ and to the 
product add the remainder^ if any; the result should be 
equal to the dividend. 

Divide: 

27. 875 by 25. 28. 37728 by 48. 

29. 5481 by 63. 80. 268056 by 657. 

81. 10875 by 29. 82. 2879253 by 5679. 

88. 34905 by 65. 84. 7062272 by 784. 

85. 29495 by 85. 86. 457216 by 608. 

87. Divide 534195 by 27. 

88. Divide 48395046 by 49. 

89. Divide 7967848 by 52. 

40. Divide 1167861 by 135. 

41. Divide 87635163 by 387. 

42. Divide 300521761 by 225. 

48. Divide 245379633477 by 1263. 

44. What number multiplied by 4502 will produce 4826422 ? 

45, A farmer raises 1786 bushels of corn oti 47 acres of 
land; find the yield per acre. 
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46. It is 24899 miles around the world ; how long would 
it take a man to make the trip traveling at the average daily 
rate of 39 miles ? 

47. The president of the United States receives $50000 
annual salary ; how much is that per day, counting 365 days 
in the year? 

48. An army contractor paid $39865 for 2345 barrels of 
beef ; how much did the beef cost him per barrel ? 

49. How many kettles, each weighing 348 pounds can be 
made from 20000 pounds of iron ? 

50. The earth moves around the sun at the rate of about 
68000 miles per hour; what is its rate per minute? 

51. How many bales will 281765 pounds of cotton make, 
allowing 517 pounds to the bale? 

52. The Bible contains 31173 verses; how many must be 
read each day, that the book may be read through in a year 
of 365 days ? 

58. The annual cost of keeping a plank road in repair is 
$9264.92, at the rate of $28.42 per mile ; how many miles 
long is the road ? 

54. If a pipe discharges 67 gallons in a minute, in what 
time will it empty a vat of 5484888 gallons? 

55. How many hours will it take a person to count 
$212,492,745 at the rate of $1035 per hour. 

SPECIAL METHODS OF DIVISION. 

84. Principle. — Multiplying or dividing both dividend 
and divisor by the same integer^ does not change the quotient. 
See Art. 124. 

85* To divide by a dMsar which can he aepiMrated into 
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56. Divide 315 by 35. 

Explanation. — The factors of 85 are 5 and Operation. 
7. I divide the dividend by one of the 5|315 

factors of the divisor, then divide the 7|68 

quotient by the other factor. ^ Ans. 

Analysis : Dividing both dividend and divisor by the same number 
does not change the quotient. Hence, 

816 -+- 86 = 6|815 -f- 85 = 68 -h- 7 = 9. 

57. 5184 -5- 36 = ? 58. 9765 -u 45 = ? 

59. 9792 -^ 24 = ? 60. 18144 h- 81 = ? 

(61) Divide 893 by 30, using the factors 2, 3 and 5. 

Explanation. — Dividing by 2, I Operation, 

obtain 446 twos and 1 remainder; 2|893 

dividing 446 twos by 8, 1 have 148 8j446^ 1 

sixes and 2 tivofj or 4, remainder; 5|148, 2 twos = 4 

again dividing 148 5iAftf5 by 6, 1 have 29, 3 sixes =z IS 

^9 thirties and 8 sixes^ or 18, re- True remainder, 28 
mainder ; hence, 18 -|- 4 -|- 1, or 28, 
is the true remainder. 

Rule. — Find the froduct of each remainder by all the 

divisors preceding the one that produced ity and the sum of 

the products^ with the first remainder^ if any ^ will be the 

true remainder. 

62. 4642 H- 63 =t 68. 6573 -h 32 = ? 

64. 3971 -J- 108 ==? 65. 9364 -5- 75 = ? 

86. To divide by 10, 100, 1000, etc. 

(66) Divide 576 by 10. 

Explanation. — I cut off as many figures Operation, 

from the right of the dividend as there are 57,6 

Os in the divisor, for the remainder (6) ; the remaining figures form 
the quotient (57) . 

Analysis : 576 =s 5 hunds. 7 tens 6 ones. 
ten |5 hunds. 7 tens 6 ones. 

6 tciif 7| and 6 ones remainder. 
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67. 4735 ~ 100 =? 68. 89123 -f- 10000 =? 

60. 6887 -5- 1000 =? 70. 87034 -5- 1000 =? 

87. To divide hy €my multiple of 10, 100, lOOO, eie. 

(71) Divide 3943 by 40. 

Explanation. — I cut off the ciphers at the Operation, 

right of the divisori and as many figures 4,0[ 894,8 

from the right of the dividend. I then 98 quo. 28 rem. 

divide the remaining part of the dividend (894) by the remaining 
part of the divisor (4), and annex to the remainder (2) the figures cut 
off (3), and thus obtain the true remainder (23). 

Analysis : 40 = 4 X 10» 3943 -»- 10 = 394 quo. 3 rem. 

Now dividing by 4 (Art. 85), we get 98 quo. 23 rem. 

Divide : 

72. 576 by 80. 78. 71831 by 6400. 

74. 63242 by 3500. 75. 893741 by 17000. 

76. If 40 barrels of molasses cost $480, what is the pri^ 
of 1 barrel? 

77. A farmer sold 600 acres of land for $7800 ; hov\r much 
was that per acre ? 

78. A merchant sold 800 yards of silk for 184,000 cents; 
how much was that per yard ? 

88. To divMe by a divisor, which, by a simple mvlHn 
plieaUon^ can be changed into a number uHih Os on the 
rightm 

(79) Divide 1341 by 225. 

Explanation. — I multiply both Operation, 

dividend and divisor by 4, which 225|1341 

does not change the quotient; I 9,00 |^3,64 

then divide the new dividend (5364) 5, 864 rem. 

by the new divisor (900), by Art. 4|864 

87, and obtain 5 quo. and 864 rem. 216 true rem. 

The remainder being a part of the dividend has been made too large 
by the multiplication by 4, hence I divide it by the multiplier (4), to 
get the true remainder (216), 
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Note, — Multiplying a divisor, which ends: 

With 6, by 2, will give one on the right; 
With 26 or 76, bj 4, will give two Os on the right. 
With 126, 876, 626 or 875, by 8, will give three Os on the right. 
A divisor, whose last significant figure is an even number, may be 
multiplied by 6 

Find the following quotients : 

80. 379 -f- 5. 81. 4125)17213(. 

82. 373 -r- 25. 88. 5625)431576(. 

84. 917 -r- 75. 86. 9375)561007(. 

86. 824 -=- 125. 87. 13875)5683201(. 

88. 731 -^ 16. 89. 320)8702003(. 

90. At 75 cents each, how many books can I buy for 
$14.25? 

91. A lady bought a sewing machine for $36, and paid for 
it in monthly payments of $2.25 each. In how many 
months did she pay the debt? 

92. A sugar planter packed 31500 pounds of sugar in 
hogsheads, putting 1125 pounds in each. How many hogs- 
heads did he fill? 

98. If the directors of a railroad company appropriate 
$402875 for the purchase of passenger cars, at $2750 each, 
how many cars can be bought with the appropriation? 

QUESTIONS. 

What is division? The dividend? The divisor? The quotient? 
Sign of division? Give the general rule. How is division proved? 
How do you divide when the divisor can be separated into factors? 
When the divisor is 10, 100, etc.? When the divisor has Os on the 
right? Mention the different ways of indicating division? Wliat 
relation does division sustain to multiplication? 
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ADDinOH, SUBTRACnOH, MULTIPUGATIOH AND DIVI8I0H. 

Selatioii of the Four Signi. 

89. To combine numbers connected by the signs + 
and — • 

The signs -|- and — denote opposite operations, and when several 
numbers are connected hy these signs, as 

24 — 6 — 12 — 8 + 18, 
the indicated operations may be performed in any order whatever, 
provided that any two of the numbers be added when their signs are 
alike (both -|- or both — ), subtracted when their signs are unlike 
(one -|- and the other — ), and the sign of the greater, in each case, 
prefixed to the result. 

In this case, where no sign is written, -|- ^^ understood. 

The above expression may be simplified thus : 
lo. _|_ 24 — 6 = + 18, — 12 = + 6, — 8 = 4- 8, + 18 = 4- 21 = 21. 
2°. -I- 18 — 8 = + 16, — 12 = 4- 3, — 6 = — 8, + 24 = + 21 = 21. 
8°. -j- 24 4- 18 = + 42; — 6 — 12 — 3 = — 21 ; 4- 42 — 21 = 21. 

Formula: 8 — 64-9— 4 = 84-9 — 6 — 4= (8 4- 9) — (6 4-4). 

A parenthesis, preceded by the sign — , may be removed by chang- 
ing the signs (4- to — and — to 4-) of all the terms within it. Con- 
versely, when — is placed before a parenthesis, the signs of all the 
enclosed terms must be changed. 

EXERCISE IX. 

Find the value of: 

1. 9 4_ 3 __ 6 4- 4. 2. 18 4- 9 — (6 4- 8). 

8. 12 — 14 4- 3 + 2. 4. 12 — 18 4- 9 — 2. 
5. 15 _ (6 4- 7 — 12). 6. — 10 — 4 + 12 + 6. 
7. 18 — 6 4-7 — 2. 8. — (12 — 2)4-(15 — 3). 

9. 24 — (12 — 4) + ( 16 — 10 — 3) — ( 17 — 12 — 13 + 2). 

90. To combine numbers connected by the signs X 
and -i-« 

The signs X ^"^ -^ ^^^^ indicate opposite operations. Hence, whev 
several numbers are connected by these signs, as 

^4 -«- 6 -f- 12 -f- 8 X 18, 
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the indicated operations may be performed in any order whatever, 
provided that any two of the numbers be multiplied when their signs 
are alike (both X or both -*-), divided when their signs are unlike 
(one X ^^^ ^^® other -i-), and the sign of the greater, in each case, 
prefixed to the result. 
In this case, where no sign is written, X ^^ understood. 

The preceding expression may be simplified thus : 

l«>. X 24 -- 6 = X 4» ^ 12 = -- 3, -J- 3 = --- 9, X 18 = X 2 = 2. 
20. X 18 ^ 3 = X 6, H- 12 = ^ 2, -^- 6 = -- 12, X 24 = X 2 = 2. 
3<^. X 24 X 18 = X 432; h-6-j-12^3 = -t- 216; X 432 -5- 216 = 
X2 = 2. 

Formula: 24-i-6X8H-4 = 24X 8 -- 6 h- 4 = (24 X 8) h- (6X4). 

A parenthesis, preceded by the sign -*-, may be removed by chang- 
ing the signs (X to -5- and h- to X) of all the terms within it. Con- 
versely, when -s- is placed before a parenthesis the signs of all the 
enclosed terms must be changed. 

Note. — Let it be observed that this process differs from that of 
Art. 89, only in these particulars, viz. : X takes the place of -j~ ; multiply y 
of add; -i-, of — ; dtvide^ of subtract. That is, the principle of 
combination is the same, which it evidently ought to be, since X ^nd 
-f- express reverse operations, just as -|- ^.nA — do. 

In short, every expression like 8-|-6 — 6 — 3 is an algebraic sum ; 
and every expression like 8X^-^^-^8isan algebraic product. See 
the application of this principle to fractions, Arts. 131 to 134. 

Simplify : 

10. 18 -T- 6 X 10 -f- 5. 11. 10 -J- 30 X 3X2.. 

12. 36 ^ 3 -T- 4X2. 18. 20 ^ 40 ^ 30 X 60. 

14. 45 -J- 9 X 3-4-6. 15. 120 ^5 -^(3 --2). 

16. -^ 12 X 4 X 16 X 3. 17. 16 ^ (4 X 3) X 3. 

18. -f- (12 X 4) X 16 X 3. 19. 16 ^ 4 X 3 X 3. 

98. (3 -- 4) X (7 ^ 5). 21. 11 -f- 3 X 13 -5- 6. 

(22) (5-T-2)^(7-f-9). 

Solution: (5 -^2) ^ (7 -^ 9) =5 ^ 2 h- 7 X 9 = (5 X 9) 

^(2X7) = 3A, Ans. 

28. (7 -5- 10) -f- (3 -T- 11). 24. (8 -f- 5) ^ (3 X 2). 
HB. ii -^ ('io ^ 9) X (8 H- 7 X 6) -V C5 -V 4 --3 X 2.) 
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91* To combine numbers connected by the signs -f , — , 
X and -^« 

When several numbers are connected by the signs +, — , 
X and -r-, as 

8 + 6X2 — 20-5-4— 12 --6X 3, 

the operations indicated by X and -h must, in general,* be 
performed before those denoted by -|- and — , unless the 
numbers joined by the latter are united by a parenthesis. 

Thus, to simplify the above expression, I write 12 in the 
place of 6 X 2, 5 in the place of 20 -f- 4, and 6 in the place 
of 12 H- 6 X 3, and obtain 

8+12 — 5 — 6, which = 9, Ans. 

Simplify : 

26. 8 + 3 X 5 — 10. 27. 15 -f- 3 X 2 — 7. 

28. 9 -r 3 + 8 — 5. 29. 9 + 7 — 6 X 2. 

80. 10 — 6 -»- 3 + 4. 81. 40 — 10 — 7 X 4. 

82. 5 X 6+12-1-3. 88. 40 ^ 10 + 7 X 4. 

84. 10—12-1- 4X2. 85. 50 — 72 -^ 6 -^ 4. 

92. To find the average of two or more number s* 

The average of two or more numbers is the quotient of 
their sum divided by the number of numbers. 

The average of two numbers is one-half of their sum\ of t,hree 
numbers, one-third of their 8um,.etc. 

What is the average : 

36. Of 12 and 18? 38. Of 6, 10 and 14? 

87. Of 473 and 125? 89. Of 58, 104 and 217? 

40. The lengths of 3 poles are 7, 10 and 13 feet; what is 
their average length ? 

*See "Sou undet Art iog^ 
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41. The weights of 3 bales of cotton are 425, 442 and 450 
pounds ; what is the average of their weights ? 

A merchant's receipts and expenses for a week were as 
follows : 

Monday, $375. receipts, and $52.75 expenses; 
Tuesday, $400.30 << and $60.50 
Wednesday, $280. « and $55. 

Thursday, $500.25 « and $40.85 

Friday, $392.15 « and $65.20 

Saturday, $625.45 « and $70.42 

42. What was the average of the daily receipts ? 
48. What was the average of the daily expenses ? 

44. What was the average of the daily profits ? 

45. The ages of three boys are 8, 13 and 15 years ; what 
is the average of their ages ? 

46. A merchant's profits the first year amounted to $1875 ; 
the second year to $2315.80 ; and the third year to $2837.65. 
What was the average of the yearly profits ? 

47. A boy sold 6 oranges at 5 cents apiece, and 3 of a 
better quality at 8 cents each; what average price per 
orange did he receive? 

48. Find the average price of 28 acres of land at $36 an 
acre, and 35 acres at $27 an acre. 

49. There were 50 apples on a tree, of which James took 
9, Henry 11 and Charles 13; how many apples were left on 
the tree ? 

50. A teacher's salary is $1250, and his expenses are 
$753. If he buy a lot for $225, and pay $149 for improve- 
ments on it, how much of his salary will be left? 

51. A newsboy bought papers at 3 cents each, and sold 
them at 5 cents apiece, thereby gaining 90 cents ; how many 

papers did he seJJ? 
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62. A drover bought cattle at $49.63 per head, sold them 
at $63.50 per head, and gained $1511.83; how many head 
of cattle did he sell ? 

53. In how many days will 6 men do as much work as 8 
men can do in 9 days ? 

54. Fifteen men have a job of work which they can do in 
54 days. If they employ 12 men to assist them, in how 
many days will the work be completed? 

55. William bought a hat for $2 50, a coat for $4.26, a 
knife for $1.00, and paid for them with oranges at 4 cents 
apiece ; how many oranges did it take ? 

56. A farmer bought a wagon for $64.40, a carriage for 
$120.32, 2 plows at $7.08 each, and paid for them with 
cotton at 8 cents a pound ; how many pounds of cotton 
did it take ? 

57. Eight boys and 12 girls went on an excursion, and 
their expenses, which were $2 each, were paid by the boys ; 
how much did each boy pay? 

58. Twenty-four gentlemen ^ 32 ladies and 48 children went 
on an excursion. The expenses, which were $3 each for 
the adults and $1 each for the children, were paid by the 
gentlemen ; how much did each gentleman pay ? 

59. A boy bought a basket and 36 oranges for $1.65. He 
sold the oranges at 5 cents each and the basket for 15 cents ; 
how much did he gain? 

60. I paid $48 an acre for a wood lot of 60 acres. I sold 
the wood for $2378, and the land for $18 an acre; how 
much did I gain or lose ? 

61. A horse worth $65, and 3 cows at $15 each, were 
exchanged for 12 sheep and $50 in money ; what was the 
price o£ the sheep F 
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62. A wagon worth $82, a buggy worth $95, and 6 plows 

at $7.35 each, were exchanged for 3065 pounds of cotton, 

and 465 pounds of beef at 8 cents a pound ; what was 
the price of the cotton ? 

63. What M the dividend when 7 is the divisor, 9 the 
quotient, and 3 the remainder? 

64. When the divisor is 24, quotient 6306, and remainder 
9, what is the dividend ? 

QUESTIONS. 

How are numbers, connected by the signs -|- and — , combined? 
How may a parenthesis preceded by the sign — , be remoyed? 

How are numbers, connected by the signs X ^^d -s-, combined? 
How may a parenthesis enclosing such numbers and preceded by the 
sign -H, be removed? State the relation of -|- to — . Of X ^o -^* 

How are numbers, connected by the signs -|-, — , X ^^^ -^f 
combined ? • 

What is the average of two or more numbers? 

FACTORIILL PROPERTIES OF NUMBERS. 

DEFumovs. 

93* An exact divisor of a number is a number that is 
contained in it without a remainder. 

(1) 4 is an exact divisor of 12; 5 of 20; and 3 of 21. 

94. A prime number is one that has no exact divisors 
except itself and 1 ; and a composite number is one that 
has other exact divisors beside itself and 1. 

(1) 2, 3, 5, 7, 11, 13, 17, etc., are prime numbers. 

(2) 4, 6, 8) 9, 10, 12, etc., are composite numbers. 

95. An even number is one that is exactly divisible by 
^ ; and an odd number is one that is not exactly divisible 
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(1) 0, 2, 4, 6, 8, 10, etc., are even numbers. 

(2) 1, 3, 5, 7, 9, 11, etc., are odd numbers. 

96. A factor of a number is one of its exact divisors. 
(1) 2, 3, 4, 6, 8 and 12 are factors of 24. 

97. A prime factor of a number is a factor which is itself ^ 
a prime number. 

(1) 2, 3 and 5 are prime factors of 180. 

98. All the prime factors of a number are the prime 
factors whose product is equal to the number. 

(1) All the prime factors of 180 are 2, 2, 3, 8 and 5; since 2 X ^ X 
3X^X6 = 180. 

99« A multiple of a number is the product obtained by 

taking it a certain number of times. 

(1) 20 is a multiple of 5; 24 of 8; and 56 of 7. 

Oral Exercises. 

100, 1. Name the even numbers between 20 and 40. 

2. Name the odd numbers between 30 and 50. 

3. Name the prime numbers between 1 and 30. Between 
30 and 60. Between 60 and 100. 

4. Name the composite numbers between 1 and 31. Be- 
tween 31 and 61. Between 61 and J^^ 

5. Name three exact divisors (omittmg 1) of 12. Of 18. 
Of 30. Of 36. Of 42. Of 54. Of 56. Of 63. Of 72. 

6. What is the smallest number, except 1, that will exactly 
divide 15? 21? 25? 49? 54? 121? 

7. What is the largest factor, except itself, of 21? 33? 
44? 35? 40?. 52? 49? 121? 63? 72? 

8. Name three multiples of 5.. Of 6. Of 8. Of 9. Of 
11. Of 15. Of 20. Of 50. Of 100. 

», What »re aU the prime factors of 6? Ol ^> O^ W 
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Of 15? Of 18? Of 25? Of 27? Of 36? Of 63? Of 64? 
Of 81? 

10. Name an exact divisor of 6 and 8. Of 6 and 9. Of 
15 and 25. Of 21 and 35. Of 42 and 54. 

11. Name the greatest common factor of 8 and 12. Of 12 
and 18. Of 12 and 24. Of 30 and 45. Of 36 and 48. 

12. Name the least common multiple of 4 and 6. Of 8 
and 12. Of 6 and 9. Of 4, 9 and 12. Of 3, 5 and 10. 
Of 4, 6 and 8. Of 4, 5, 6 and 12. 

FAGTOsaro. 

101. Factoring is finding the factors of a number. 

102. Principles. — 1*. A ftzdor of a number is a factor 
of any multiple of that number. 

(1) 2 and 5 are factors of 10; hence, thejr are factors, or exact 
divisors of anjr number of tens; as 7 tens, or 70; 13 tens, or 1 30. 

(2) 4, 10 and 25 are factors of 100; hence, thej are factors, or 
exact divisors of any number of hundreds; as, 17 hundreds, or 1700. 

(3) 8 and 125 are factors of 1000; hence, they are factors of any 
number of thousands ; as, 137 thousands, or 137000. 

2°. A factor of two numbers is a factor of their sum^ and 
also of their difference. 

For, the two numbers may be expressed in terms of the common 
factor as a unit; hence, their sum and difference may also be 
expressed in terms of that factor as a unit. Thus: 

Since 3 is a factor of 12 and 27, it is a factor of their sum and 
difference. For, 12 = 4 threes and 27 == 9 threes, hence, 27 -f 12 = 
13 threes, and 27 — 12 = 5 threes. 

(1) Any number is exactly divisible by 2 if its last fignre is exactly 
divisible by 2. 

For, any number (as 476) is the sum of a multiple of 10 (47 tens) 
and its last figure (6). Now, 2 is an exact divisor of the first part 
(47 tens) ; hence, if it is an exact divisor of the second part (6), it is 

imctor oi the^iven number (476). 

The BMme principle applies to 5 as a dWUor, 
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(2) Any number is exactly divisible by 4, if ike number expressed 
by its last two figures is exactly divisible by 4. 

For, any number (as 1924) is the sum of a multiple of 100 (19 
hundreds) and the number expressed bj its last two figures (24). 
Now, 4 is an exact divisor of the first part (1900) ; hence if it is an 
exact divisor of the second part (24), it is a factor of the given 
number (1924.) 

The «ame principle applies to 2, 5, 10, 20, 25 and 50, as divisors, 
since each of these is a factor of 100. 

(3) Any number is exactly divisible by % if the number expressed by 
its last three figures is exactly divisible by 8. 

For, any number is the sum of a multiple of 1000 and the number 
expressed by its last three figures. Now, the first part is exactly 
divisible by 8; hence, if the second part is so divisible, the given 
number is exactly divisible by 8. 

The same principle applies to 2, 4, 6, 10, 20, 25, 40, 50, 100, 125, 
200, 250 and 500 as divisors, since each of these is & factor of 1000. 

3°. If any multiple of 10, 100, 1000, etc., be divided by 
9, the remainder will be equal to the number of tens, hun- 
dreds^ etc. 

For, since 10 = 9 -f- 1, 
7 tens, or 70 = 7 X 9 + 7; 
700 = 70 tens = 70 X 9 + 70 = 77 X ^ + 7; 
7000 = 700 tens = 700 X 9 + 700 = 777 X 9 + 7. 
Th&t is, if 70, 700, 7000, etc., be divided by 9, the remainder in 
each case will be 7. 

4°. The sum of several numbers is exactly divisible by any 
divisor, if the sum of the remainders obtained by dividing 
each of the numbers by the divisor, is exactly divisible by 
that divisor. 

For, the sum of the numbers may be expressed in terms of the 
divisor as a unit. 

II 10, 19 and 27 be divided by 10 = 2 fours + 2 

4 the remainders will be re- 19 = 4 tours -|- 3 

spectively, 2, 8 and 3, and as 27 = 6 fou rs -|- 8 

the sum of these remainders 56 =12 fours -|- 8 (=2 fours) 

is exactly divisible by 4, the 56 = 14 fours 

sum of ihegirea numben (56) is also exactly divisible b^ i« 
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5®. Ai^ number is exactly divisible by ^ if the sum of its 
digits is exactly divisible by 9. 

For, take anj number, as 754SS, which = 70000 -|- 5000 -f ^00 -f 80 
-|- S. If these parts be divided hy 9 the remainders will be the digits 
7, 5, 4, 8, 3, respectively. Now, since the sum of these digits (27) is 
exactly divisible bj 9, the given number is also exactly divisible by 9. 

This principle also applies to S as a divisor, since 10 = 3 X ^ + I* 

103. In addition to the preceding, it is well to remember 
that any number is exactly divisible : 

(1) By 6, if it is even, and exactly divisible by S. 

(2) By 11, if the difference between the sums of the even and odd 
orders is divisible bv 11. 

(3) By 7, 11 or 18, if the difference between th« sums of the even 
and odd periods is divisible by 7, 11, or 18 respectively. 

104« To find the prime factors of a compoMe number. 

(1) Find the prime factors of 210. 

Explanation. — ^The prime factors are the Operation, 

prime numbers which are exact divisors of 2|210 

210. 2 is an exact divisor, because the last 8|105 

figure of the number is 0. 8 is an exact 5|85 

divisor of the quotient, 106, because the sum 7 

of its digits is divisible by 3. 5 will exactly divide the next quotient 
35, because its last figure is five. The next quotient, 7, is a prime 
number. Hence, the prime factors are 2, 3, 6, 7. 

• 

Rule. Divide the given number by any prime number 
that will exactly divide it^ and the quotient^ if a composite 
number^ in the same manner; and so continue dividing^ 
until a prime number is obtained for a quotient. The 
several divisors and the last quotient will be the prime 
factors required. 

NdTE. — The composite factors of any number may be found by 
muMplying togeihtir two or more of ita prime i&ctoTS. 
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EXERCISE X. 

Find the prime factors of: 

2. 50. 8. 144. 4. 936. 

6. 75. 6. 150. 7. 1155. 

8. 64. 9. 189. 10. 70070. 

11. 60. 12. 225. 18. 25725. 

14. 96. 16. 420. 16. 39325. 

17. 91. 18. 625. 19. 39424. 

GREATEST GOMMOH DIVISOR. 

105. A cominon divisor of two or more numbers is a 
number that will exactly divide each of them. 

(I) 4 is a common divisor of 24 and 86. 

106. The greatest common divisor (G. C. D.) of two 
or more numbers is the greatest number that will exactly 
divide each of them. 

(1) 12 is the greatest common divisor of 24 and 86. 

NoTB. — ^The greatest common divisor is often called the greatest 
common measure. 

107. Principles. — 1°. Any factor common to two or more 
numbers is a common divisor of those numbers. 

(1) The factors of 80 are 2, 8, 5; of 42, are 2, 8, 7. HenCe, the 
common factors are 2, 8 and 2 X ^t ^^ ^* Therefore the common 
divisors of 80 and 42 are 2, 8 and 6. 

V. TTie product of all the f rime factors common to two or 
more numbers is the greatest common divisor of those 
numbers, 

(1) The factors of 60 are 2, 2, 8, 5; of 84 are 2, 2, 8, 7; hence 
the common divisors of 60 and 84 are 2, 2, 8, 2 X 2, 2 X 8, 2 X 2 X 8» 
the greatest of which is 2 X 2 X 8) ^^ ^2, which is the G. C. D. of 
60 and 84. 
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108. Numbers are prime to each other when they have 
no common divisor beside 1. 

(1) 16 and 25 are prime to each other. 

109* To find the greatest common divisor of two or 
more numbers* 

(1) Find the G. C. D. of 63, 105, 147. 

Explanation. — The numbers are all Operation. 

exactly divisible by 3; hence 3 is a 8 |63, 105 , 147 

factor of the G, C. D. I divide the 7 |21, 35, 49 

numbers by 3, and as the quotients are 3, 5, 7 

exactly divisible by 7, 7 is also a factor of the G. C. D. I divide the 
quotients by 7, and obtain a set of quotients which are prime to each 
other. Hence, the G. C. D. required is 3 X 7, or 21. 

Rui.K. Write the numbers in a horizontal line^ divide by 
any prime number that will exactly divide all of them ^ divide 
the quotients in like manner^ and so continue till all the 
quotients are prime to each other. The product of all the 
divisors is the G, C. D. 

EXERCISE XL 

Find the greatest common divisor of: 

2. 20, 35, 40. 8. 252, 324. 

4. 35, 56, 84. 6. 192, 224. 

6. 21, 27. 81. 7. 378, 648, 918. 

8. 33, 66, 77. 9. 175, 455, 315. 

10. 12, 18, 42, 54. 11. 78, 234, 468, 702. 

12. 50, 75, 100, 150. 18. 165, 385, 1331. 

14. 24, 60, 96, 156. 16. 816, 1360, 2040. * 

le. 60, 90, 105, 135. 17. 1274, 3003, 13013. 

110. When the numbers cannot be readily factored, the 
method of finding the G. C. D. is based on the following 
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Principle. — Any number ivhich is a factor of a dividend 
and divisor is a factor of the divisor and remainder. 

(1) 49 contains 14, a times, with a remainder, 7; hence, 49 — 3 X 
14 = 7. Now, any number which will exactly divide 49 and 14, will 
also exactly divide 49 and 42, and also their difference, 7 (Art. 102). 
That is, any number, as 7, which is a factor of 49 and 14, is also a 
factor of 14 and 7. 

18. Find the G. C. D. of 301 and 430. 

Operation. 

Explanation.— ! divide the greater 301)430(1 

number by the less, then divide the less 301 

number by the remainder, and continue 129)301(2 

to divide the last divisor by the last re- 258 

mainder until nothing remains; the last 48)129(3 

divisor, as 43, is the required G. C. D. 129 

For, any factor of 301 and 430 is a factor of 

301 and 129 ; any factor of these is a factor of 129 and 43 ; and since 48 
is the greatest number that will exactly divide these, it is also the G. 
C. D. of 301 and 430. 

Find the G. C. D. of : 

19. 477 and 636. 20. 779 and 1349. 

21. 403 and 589. 22. 8771 and 6139. • 

28. 481 and 851. 24. 7241 and 10920. 

Note. — To find the G. C. D. of more than two numbers, first find 
the G. C. D. of any two of them; then find the G. C. D. of the num- 
ber thus found and a third number; and so on through all the 
numbers. 

25. A boy has 24 red birds, 40 black birds and 64 bhie 
birds ; he wishes to put them into the fewest possible num- 
ber of cages, putting an equal number of like birds in each" ; 
how many birds will he put in each cage, and how many 
cages will be required ? 

26. A farmer has 273 bushels of wheat, 1330 of corn, 707 
of oats, 665 of rye; he wishes to put his grain into the 
largest bags of equal size that will exactly hold each kind •, 
how many bags wiJJ he require? 
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27. A man rode 18 miles Monday, 30 miles Tuesday 
and 42 miles Wednesday, riding an exact number of hours 
each day. Required his greatest possible rate per hour? 

28. A man built a fence with rails of equal length around 
a field whose sides are 1G5, 231, 385 and 341 feet. Required 
the greatest length of the rails. 

29. A shepherd bought three lots of sheep, paying an 
equal integral number of dollars for each sheep. The first 
lot cost him $32, the second $48, and the third $72. Re- 
quired the greatest possible cost of the. sheep per head, and 
the total number bought.'* 

80. A man filled four cribs holding 961, 1178, 775 and 
1395 bushels, putting an exact number of loads in each. 
Required the greatest possible size of each load, and the 
number of loads. 

LEAST COMMOH MULTIPLE. 

111. A common multiple of two or more numbers is a 
number exactly divisible by each of them. 

(1) 48 is a common multiple of 4, 8 and 12. 

112. The least common multiple (L. C. M.) of two or 
more numbers is the least number that is exactly divisible by 
each of them. 

(1) 24 is the least common multiple of 4, 8 and 12. 

113. Principles. — The least common multiple of two or 
7nore numbers is the least number that contains the pri??ie 
factors of the mi rubers, 

(1) The prime factors of 12 are 2, 2, 3; of 16 are 3, 6; of 18 are 
2, 3, 3. Now, 2 X 2 X 3 X 3 X 5, or 180, is the least number that 
contains all the prime factors of each^ hence, 186 is the L. C. M. of 
12, 15 and 18. 
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114. To find the least eatnmon multiple of two or more 
number 9 • 

(1) Find the L. C. M. of fi, 8, IH, 24, 45. 

Explanation. — I resolve each of the Operation — 1 st method, 

numbers into its prime factors. To C =t: 2 X ^ 

the factors of the greatest number 8 = 2 X - X - 

(46) I annex those factors of the other 18 = 2 X »' X 3 

numbers (2X2X2) which are not 24 =: 2 X -' X i^ X 3 

contained in 45, and the result 3X3 46 ~ » X 3 X 5 
X 5X2X2X2 =36C is the L. C. L. C. M. = :5 X 3 X 5 X 2 X 2 X ^ 
M. required. 

Explanation. — As 6 is a factor of Operation — 2J method. 

18, it will exactly divide any num- 2| ^, ^, 18, 24, 45 

ber that 18 will; hence I cancel t>, ;);V , 12, 46 

also 8, as it is a factor of 24. I 4, 16 

now divide 18 and 24 by the common prime factor 2, and bring down 
46 with the quotients. 9 being ^ factor of 46, I cancel it, and divide 
12 and 45 by the prime number 3. Now, the L. C. M. is the product 
of the divisors and final quotients, 2X3X*^X1a> = ''^'O. 

Rule I. Write the 7iuvibers in a horizontal /i?ie^ caficel 
such of the smaller as are divisors of the larger s divide the 
remaining numbers by any co?n?no?i frime divisor of tzvo or 
more of them^ and write the quotients and undivided muyi- 
bers underneath. 

II. Proceed with these quotients and undivided numbers 
as with the given numbers^ and so continue until the results 
are pri^ne to each other. The continued product of all the 
divisors and undivided numbers is the L. C\ M, 

EXERCISE XII. 

Find the least common multiple of: 

2. 2, 4, 6. 3. 4, 8, 14, 21, 28. 

4. 3, 6, 12. 5. 7, 19, 57, 84, 112. 

6. 2, 5, 6, 10. 7. 9, 25, 36, 42, 100. 
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8. 4, », 12, 18. 9. 13, 17, 33, 39, 119. 

10. 4, ;"), 8, 20. 11. 210, 315, 420, 525. 

12. 4, 7, 8, 14. 18. 2183, 2479, 3953. 

14, «, 10, 12, 15. 15. 63, 105, 147, 231. 

16. 8, 9, 12, 18. 17. 18, 55, 49, 33, 121. 

18. «, 18, 24, 36. 19. 720, 336, 576, 1820. 

20. 5, 8, 16, 40. 21. 642, 876, 984, 2000. 

22. Kiiul the L. C. M. of the consecutive even numbers 
hum :i to U) inchisive. 

^H. Fiiul the leUsSt number that is exactly divisible by each 
of the nuie digits. 

24. Find the L. C. M. of the consecutive odd numbers 
tn»ui I ti> 9 inchisive. 

tfii, Finil the least number that is exactly divisible by each 
of the consecutive integ^ers from 15 to 20, inclusive. 

26. Find the least number of apples that may be equally 
divided among 12, 15 or 20 children. 

il. Find the least sum of money that may be exactly 
expended for hogs at $7 a head, cattle at $56, or horses at 
$144. 

28. I have four measures, which contain 6, 8, 12 and 18 
quarts ; requireil the size of the smallest vessel that may be 
tilled by each one of these, taken a certain number of times 
full. 

29. Required the length of the shortest piece of wire that 
can be cut into pieces 27, 35, 63, or 81 feet long. 

30. James owes the least sum that can be exactly discharged 
in payments of $18, $15, or $30; how much does James 
owe? 

81. The fore wheel of a buggy is. 132 inches in circum- 
ference, and the hind wheel 154 mches; how far must the 
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buggy move in order that both wheels bhall make an exact 
^number of revolutions ? 

32. Three lads start at the same time and place to travel 
around a pond ; one can travel the distance in 4 hours, the 
second in 5, and the third in 6. In what time will they first 
meet at the starting-place ? 

88. Three men travel around an island in 120, 144 and 180 
hours, respectively ; at what relative rates per hour did they 
travel, the rates being the least possible? 

GANCELLATIOH. 

115* Cancellation is the process of taking out equal 
factors from the dividend and divisor. 

116. The sign of cancellation is an oblique line drawn 
across a figure ; as /i, 0. 

117. Principles. — 1°. Cancelling a factor in any num* 
6er, divides the number by that factor, 

2°. Cancelling a factor in both dividend and divisor^ 
does not change the quotient. 

118. To shorten operaHons involving division hy 
eanceUation. 

(1) Divide the product of 15, 8, 12 and 2 by the product 
of 3, 8, 5 and 7. 

Explanation. — I indicate the ^ Operation, 

division by writing the dividend J^ X ^ X 12 X 2 _ ^ _ „, 

above a line, and th^ divisor be- ?XI^X ?X7 — ^=''^' 

low it. I first cancel the common factor 8, 

I next reject the factor 3 from the divisor and from the factor 1^ of 
the dividend, leaving the factor 6 in the place of the latter. 

I next reject the common factor 5. 

I now divide 24, the product of the remaining factors of the 
dividend, by 7, the remaining factor of the divisor, and obVaxtv vVv^ 
quotient, 8f. 



70 INTEGERS. 



(2) Divide 63 X 16 by 18 X H. 

Second method, using a vertical line. 

Explanation. — I draw a vertical line ; on the 
left place the factors of the dividend, and on Operation, 

the right those of the divisor. Since 2 will ^ ^? J^ jZ 

divide Id and 14, I reject 2 as a factor of 16, ^ fi X^ lilf 

retaining the factor 8; and also of 14, retain- 
ing the factor 7. Again, I reject' the factor 7 from 7 and 63, retain- 
ing the factor 9. Again, I reject the factor 9 from 9 and 18, retaining 
the factor 2. Finally, rejecting the factor 2 from^ and 8, there 
remains only the factor 4 in the dividend, which is the quotient 
required. 

Rule I. Indicate the operations to be performed. 

11. Cancel the factors common to the divisor and dividend^ 
and divide the product of the remaining factors of the 
dividend by the product of the remaining factors of th< 
divisor. 

EXERCISE XIII. 

3. Divide 48 by 6 X ^. 

4. Divide 256 by 8 X ^. 

5. Divide 9XoX^by2XoX3. 

6. Divide 10 X 18 X 60 by 45 X 6 X 8. 

7. Divide 12 X 10 X 7 by 14 X 15. 

8. Divide 28 X 49 X 75 by 7 X 15 X 84. 

9. Simplify 28 -^ 15 X 90 — 42 X 49 -f- 2 -f- 7. 

Note.— In expressions like this, the factors of the dividend are the 
numbers preceded by the sign X» and those whose sign is -;- are the 
factors of the divisor. See Art. 90. 

10. Simplify 9-?- 2 -4-6X8x6 — 3. 

11. Simplify 64 X 7 ~- 25 -^ 16 X 100 X 14 ~ 49. 
J2. Simplify 8X6~-2-^8^4x8X 12 -f- 6. 

IS. Simplify -f- 7 -f- 21 X "^0 X ^^ X ^^ -^ ^^* 
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14. A lad bought 21 oranges at 5 cents each, and paid for 
them with apples at 3 cents each ; how many apples did it 
require ? 

15. How many cattle at $56 apiece will pay for Dl horses 
at $120 each.? 

16. If a turkey is worth $2, how many coops of 6 turkeys 
each must be given for 9 pieces of muslin, each containiiij^^ 
50 yards, at 8 cents a yard ? 

17. How many hogsheads of sugar containing 1 280 pounds, 
at 7 cents a pound, must be given for 35 bales of cotton, 
each weighing 448 pounds, at 8 cents a pound ? 

18. If 9 hats cost $24, what will 6 hats cost? 

19. If 42 yards of cloth cost $147, what will 21 yards cost? 

20. If 10 boys can build a fence in 9 days, how long will 
it take 15 boys to build it ? 

21. If 77 men can do a certain work in 39 days, how many 
men can do the same work in 91 days? 

22. How many boxes, each containing 30 dozen of eggs, 
at $.25 per dozen, are worth as much as 100 pounds of 
butter at $.27 per pound? 

28. Sold 12 tubs of butter, each containing 48 pounds, at 
$.35 a pound, and took in payment 8 barrels of sugar, each 
containing 336 pounds ; what was the sugar worth a pound ? 

QUESTIONS. 

What is an exact divisor? A prime number? A composite number? 
An even number? An odd number? A factor? What is factoring? 
What are the first two principles? When is a number divisible by 2? 
3? 4? 6? 6? 8? 9? 7? 11? 13? Give the rule tor factoring? 

What is the G. C. D. of two or more numbers? What are its 
factors? Give the rule for finding it. 

What is the L. C. M. of two or more numbers? Give the rule fof 
finding it? 

What is cancellation? What are the two principles? Give the rult* 
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FRACTIONAL QUOTIENTS, OR EQUAL PARTS OF INTEGERS.* 

1 1 tt. A fractional quotient is an indicated division. 
(\ ) '4- is a fractional quotient; it denotes | ot 12, and is so read. 

li{)» Tlic value of a fractional quotient is the result of 
prrl'onninjr the indicated division, or one of the equal parts 
inio whicli the dividend is divided. 

( I ) riic value of ^ is 8; of J, 3^ ; of f , 1 of the 6 equal parts of 2. 

NtM'ic. I'\»r brevity, the term quotient will be used in this section 
lor fnivtioHat quotient. 

Vl\% Any integer may be expressed as a quotient by 
wntiii^ I under it for a divisor; as 3 = f . 

1\J\J% The terms of a quotient are the dividend and 

ih\iMM\ • 

OnaSxwtiM 

ViX \ Uv^w wvxuld \v>u express hv figures 1 halt of 10.? 
\ \\\\\s\ sA s \ tuih ^x^ ii:> \ ,<.„th of .S? 3 ~ 13.? 

M s^ ^,,vss, ,.s ,Nx.x>,,,,x,, v^oKv* U f«5W tft»t«d in the next 
^>^.^>vv ^ v..,vNsv,.,v5,>vU,,^s,^,..^.^. r$TST.iC>oftn*Wkr the proper- 
^Ns- .V. >^>v.vo>w.. ^s. »svvs\,,v ;v.^v;x^ .^ .;5>»J|<^nt for the study 
1' '^"dr\ ' ^''^^ ^^■^^^''^^' ^"'^^^^^ ^^- ^^'^ «P subsequently, 
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8. What is the value of f ? y? ^? V? f? ^i V^? 

A_J^? Ul-JJA? 2iL^? ^^^^? 2JL^? JLii^? ^^^f 

^3 ;^ 3 ? 64 p 65 ? 

7^ * 4X2 15 + 8 * 

4. Find the value of f + i^; J^ + ^; V- + lyt; i^ _ 

!;¥ — ¥;¥-¥;¥ + ¥-¥; ¥ + ¥-¥-¥• 

6. Which is the more 4^^ or ^ ? ^ or Y ? 

6. Find the value of|X¥; ¥X¥; ¥X¥; ¥-^ 

¥; ¥-¥; ¥-t*; ¥x¥-¥; ¥^M-¥- 

7. What is the value of f ? f ? fj? 

8. When the dividend is equal to the divisor, what is the 
value of the quotient? 

9. Is the value of f more or less than 1 ? Of -^^ ? 

10. When the dividend is greater than the divisor, the 
value of the quotient is greater than what? 

11. Is 1 of the 4 equal parts of 3 less than 1 ? Is f more 
or less than 1? Is |? ^? if? 

12. When the dividend is less than the divisor, the value 
of the quotient is what? 

124«— FSnrCIFLES of aUOTIENTS. 
Is the value of i-^ equal to the value of f ? 

Is the value of ^^ * ^ equal to the value of fj? 

Hence, 

Multiplying or dividing both terms of a quotient by the 
same integer does not change the value of the quotient, 

126. Reduction of quotients is changing their terms or 
forms without changing their values. 

126. A quotient is in its lowest terms when its terms are 
prime to each other. 
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127. To reduce quotients to their lowest tertns^ 

(1) Reduce f| to its lowest terms. 

Explanation. — Dividing both terms of a Operation, 

quotient by the same number does not f | = | ^ J 

change its value. Hence, I divide both 
terms hy 3, and get ^. Then I divide both (} = J. 

terms of ^ by 2, and get J. Now, since the 
terms are prime to each other, the quotient is in its lowest terms. 

The same result might have been obtained at one division by 
dividing both terms by 6, the G. C. D. of the terms. 

Rule. — Divide both terms by any exact divisor of ihem^ 
and continue the operation until the terms arc prime to each 
other. Or^ 

Divide both terms by their G, C. D. 

■ 

EXERCISE XIV. 
Reduce the following quotients to their lowest terms : 



2. f 


8- U- 


*• tVj- 


5- T»A\- 


6. -jfir. 


'• **• 


8. VW- 


»• \m- 


10. ^. 


11. H- 


12. -fifir- 


18- sm- 



128. To reduce quotients to equivalent quotients hav-^ 
ing a common divisor* 

(1) Reduce ^, f and f to " common divisor. 

Explanation —Since multiplyin ^ both 
terms of a quotient by the same it sger 
does not change its value, I mu <ply 
both terms of J by 4 and 6, the divi ors 
of the other quotients, both terms of 
J by 3 and 6, the other tviro divisors, and 
both terms of i by 3 and 4, the other 
divisors^ which evidently makes all the divisors 60, =s the product of 
the divisors 3, 4 and 5. 



Operation. 

n 2X4^5 
3 3^4X6 


80* 


Q 3x3x6 
4 4x3x5 


¥0- 


4 4x3x4 
6 5x3x4 


ea* 
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Rule. — Multiply both terms of each quotient by the divis- 
ors of the other quotients, 

EXERCISE XV. 

Reduce each of the following to a common divisor: 
2. f and f . 3. -|, f and f . 

4. \ and \, 5. f , \ and \, 

6. f and f . 7. J, f and J. 

8. f and ?. ^. f. ^ and |. 

10. 1 third of 2 and 1 fourth of 3. 

11. 1 fifth of 3 and 1 sixth of 5. 

12. 1 half of 1, 1 fifth of 3 and 1 tenth of 7. 

129. To add quotients. 

(1) How many are 1 half of 1 and 1 third of 2? 

Operation. 
Explanation. — 1 half of I is J, and I i i •! _ . 5 

* •> 2 • 3 "6* 

third of 2 is ^. I reduce these quotients " o ., 

to a common divisor, and obtain 5 and J, 3 32 t* 

which I wish to add together. 3+i= |.-f^ — ^-^ = ^ — j ^, 

1 sixth of 3 + 1 sixth of 4 = 1 sixth of 

(3 -f 4) = 1 sixth of 7 = l\. 

Rule. — Reduce the quotients to a common divisor, add 
(he dividends^ and divide the sum by the common divisor. 

Note. — In addition and subtraction of fractions, t!ie operations; 
indicated by -|- and — are in general performed before the opera- 
tions indicated bv -h. 

EXERCISE XVI. 

Find the sum of: 

2. 1 -^- 3 and 1 h- 5. 3. 1 -^ 6 and 3 h- 5. 

4. 3 -^ 4 plus 2^3. 6. 40 H- 8 plus 15 -^ 5. 

6. (7 -^ 2) + (5 -4- 3). 7. (9 -^ 4) -V <^U -v ^V 

»' i + i + h 9. I + I -V ^- 
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10. If I divide 17 by 3 and 28 by 5, what will the sum of 
the quotients be? 

11. How much is the sixth of 37 plus the tenth of 11.? 

12. James has 1 fourth of $71 and John 1 fifth of $13; 
how much have both together? 

18. William had $J and his father gave him $f ; how 
much did he then have? 

14. James rode J of 14 miles in one hour, and J of 15 
miles the next hour; how far did he ride in all? 

1 30. To snhtract one quotient frotn another* 

(1) From 1 fifth of 4 take 1 third of 2. 



Explanation. — 1 reduce the quotients, 
jt and j) to a common divisor and obtain 
\l and \t Then, I sav, [f-lJ =1 
fifteenth of 12 — 1 fifteenth of 10 = 1 
fitteenth of (12 — • 10) = tt- 





Operation. 


t 


5X3 tf' 


1 


2^6 10 
3X6 IT' 




12-10 o 
15 TS' 



Rule. — Reduce quotieMts to a conupion divisor ^ take the 
difference of the dividends^ and divide it by the common 
divisor. 

EXERCISE XVII. 

2. From | take |. 8. From f take 1. 

4. From | take |. 5. From 3 take ^. 

6. From |t take !• 7. From 1 take |. 

v^. From J of 7 take J of 2. 0. | — J = ? 

10. Fn^m iV ^^** ^"^ ^akc ^ of 4. U. ^ — I = ? 
12. James had $| and spent $J : how much had he left? 
IS. How much more is $J than $j? 

14. How much does $4 lack of beinsr $1 ? 

15. John has $J ; how much nx>t« must he e«m to have 
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16. A grocer bought eggs at the rate of 4 for 7 cts. and 
sold thein at the rate of 5 for 11 cts. ; how much did he 
make on each egg.'* 

17. One man rides at the rate of 9 miles in 2 hours, and 
another 13 miles in 3 hours ; how much farther does one 
ride per hour than the other? 

18. A father divided $359 equally among his 6 sons, and 
$317 equally among his 7 daughters; how much more did 
each son receive than each daughter? 

131* To multiply a quotient hy an integer* 

(1) Multiply f by 2. 

Solution : f X *^ = ^ -^ 6 X 2, which (Art. 90) is equal to (6 X 2) 
-^ G, or 6 -f- (6 -^ 2), = If, Ans. 

Rule. — Multiply the dividend or divide the divisor by 
the integer. 

EXERCISE XVIII. 

2. Multiply 1 sixth of 7 by 3. 
8. Multiply 1 tenth of 3 by 5. 

Find the following products : 
4. f X 4. 6. ^ X o. 6. \\ X 9. 

7. A X 8. 8. -i^ X 7. 9. \\ X 7. 

How much money will it take to buy : 

10. 5 chickens, at $^ each ? 

11. 6 yards of cassimere, at $f per yard? 

12. 9 cords of wood, at $J per cord ? 

132* To multiply an integer or quotient hy a quotient^ 

(13) Multiply 8 by 1 third of 2. 

Solution : 8X5 = 8X2h-3, which (Art. 90) is equal to 8 X 2 -+- 
8 = 16 -J- 3 = 6J, Ans. 
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Rule. — Multiply the integer by the dividend and divide 
the product by the divisor. 

(14) Multiply I by f. 

Solution: JX?=^-^-^X5-?-7, which (Art. 90) is equal to 
{?, X 5) -:- (4X7)= iJ, Ans: 

Ri'LE. — Multiply the dividends together for the dividend 
af the product^ and the diznsors together for the divisor. 

Note. — Common factors in the dividends and divisors should 
always be cancelled. 

EXERCISE XIX. 

Find the value of: 

15. \ X |. !«• I X ? X f. 

K. I X §. 18. ^ X f X V- 

1». xr X -A>. 20. -«5 X \% X A- 

21. Multiply 1 thiril of h by 1 seventh of 2. 

a. Multiply 1 tenth of 9 by 1 sixth of ;"». 

23. Multiply 1 eleventh of 4 by 1 fourth of 11. 

What will be the cost : 

24. Of ♦> vards of cloth, at the rate of 2 vards for 11 cts.? 

25. Of 9 hats, at the rate of 4 hats for $lo: 

26. Of 7 caps, at the rate of .*5 caps for $.'> ? 

27. Of 24 guns, at the rate of 7 guns for $SU? 

2H. Of \ of a pound of butter, at 24 cents a pound ? 

29. Of J of a day's work, at $| per day ? 

30. Of I of a peck of com, at $-| per peck? 

31. How much nionev will it take to buv 1 of 13 yards of 
cassimere. at the rate of :> yarvls for $10? 

32. At the rate of \ ot $S per yarvK vvhat would be the 
cost of \ «>f 9 vards of silk? 

S3. How many corIs t>f woo<l could a man cut in \ of 2^ 
dMjrs, hy cutting i of 12 ci>nls per day ? 
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133. To divide a quotient by an integer* 

(1) Divide 1 seventh of 6 by 3. 

Solution : 1 seventh of 6 is ?. * -^- 3 = 6 -j- 7 h- 3 = (C h- 8) n- 7, 
or 6 -- (7 X 3), = h Ans. • t 

Rule. — Divide the dividend or multiply the divisor by 
the integer. 



4. ^ : 3. 6. ^^ : 6. 


6. li : 15. 


7. \ :■ 4. 8. V • "• 


9. ^ : 32. 


What will be the cost: 





EXERCISE XX. 

2, Divide 1 fourth of 15 by 5. 
8. Divide 1 fifth of 4 by 7. 

Find the value of: 
4. 1J -f- 3. 
7 ^- — 4 

What will be the c 

10. Of 1 hat, at the rare of 5 hats for $^^3 ? 

11. Of 1 gun, at the rate of 3 guns for $\^ ? 

12. Of 1 knife, at the rate of « knives for $^^? 

134:. To divide an integer or quotient by a quotient* 

135. To invert a quotient is to interchange the places of 
iis terms. 

(1) I inverted is § ; ^ inverted is J ; 8, is J. 



(13) Divide 5 by 1 half of 3. 

Explanation.— 5 -^^=6h-(3^2) = 
: -^ 3 X ^ = (5 X 2) -^ 3 = 10 - 3 =-- 3^. 

(14) Divide! by ^. 

Explanation.— J-Hj = 3-~4^(7-i-5) 
,^ 3-4-7X5 = 3X6-*- (4X7)=- 

Rule. — Invert the divisor and proceed as in multiplica- 
tion, 

16. Divide 6 bj J; 8 by ^ ; 12 by |. 



Operation. 

6X J = ¥ = 3i. 



Operation. 



80 FRACTIONS. 



16. Divide 12 by f ; 15 by | ; 25 by ^. 

17. Dividefbyf; ^by|; A by ¥• 

18. Divide J by I; f by I; H by A- 

How many times : 

19. Does I contain J? Ans. |, or | of 4 times. 

20. Does I contain 5.? Ans. ^g, or y*^ of 2 times. 

21. Does f contain |? ^ contain f ? ^ contain 2? 

22. Does 1 contain J? J contain 5? 5 contain f ? 
28. Does 1 third of 5 contain 1 fifth of 9 ? 

24. If 4 knives are worth $f , what is one knife worth? 

25. If I pay $^ for 4 books, what do I pay for 1 book.? 

26. If 5 tops are worth $|, what is one top worth ? 

27. If 7 melons cost $^f , what will 1 melon cost ? 

How many : 

28. Tops can I buy for $f « at $^ per top ? 

29. Books can I buy for $4, at $| per book? 
99. Slates can I buy tor $^« at $1 |>er slate ? 

91. Pencils can I buy for $^, at $^ per pencil ? 

92. How many hours will it take a boy to travel | of 15 
miles^ at the rate of 5 miles in 3 hours? 

99. A gentleman paid | of $6825 for a farm, at the. rate 
of $25 for 2 acid's : how many acres were in the farm ? 

Ql'ESTIONS. 

What H a ffactional quotient? Tbe Tahie of a fractional quotient? 
The tenm ot ai quotient? The princip^ of quotients? Reduction? 

How ^o Tou ^^dKK« a qucsUent to it* lowest tenns? Quotiente to 
a common 4IH»or? AAi quv^tients? Subtnctr lIulti^T? *^'^^^ 
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COMMON FRACTIONS, OR EQUAL PARTS OF UNITS. 

136* 1. Can any integral unit, as 1 apple, 1 bar of soap, 
or 1 dollar, be divided into equal parts? What is the 
name of one of the parts when one is divided into two equal 
parts ? Into three equal parts ? Into four equal parts ? 

2. How many halves in one? How many thirds? Fourths? 
Fifths? Sevenths? Tenths? Twentieths? 

3. How is one half expressed by figures? One third? 
One fifth ? One twelfth ? One fifteenth ? 

4. Does J express 1 of 2 equal parts of one? 

5. Does I express 3 of 5 equal parts of one? 

6. What does ^ express ? J? J? ^? ^^^ ? ^? 

137. A fractional unit is one of the equal parts of an 
integral unit. 

(1) 3 of a yard, ^ of a dollar, ^, are fractional units. 

138. A fractional number, or fraction, is a fractional 
unit, or a collection of fractional units. 

(1) i of a mile, J of a pound, J, are fractions. 

139. A common fraction is expressed by two numbers, 
one above and the other below a horizontal line. 

140. The terms of a fraction are the two numbers used 
to express it. 

141. The denominator is the term below the line. It 
shows the number of parts into which the integral unit is 
divided, and thus names the parts expressed by the fraction. 

142. The numerator is the term above the line. It 
shpws how many parts are taken, and thus numbers the 
parts expressed by the fraction. 

(1) The terms of the fraction ^ are 7 and 10; the denominator is 
10, which -shows the size of the parts tenths^ or the fractional uuit 
I tentk\ the numerator is 7, Yfhich shows the number oi pwX% \.«2«L^tk% 
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143. There are two ways of considering any fraction, as 

1°. It may imply 1 tenth of seven. In this sense it is a 
quotient, 7 being the dividend and 10 the divisor. Fractions 
were so regarded and treated under the heading of Fractional 
Quotients. 

2*^. It may imply 7 tenths of one. It is in this sense that 
fractions are now to be regarded and treated. 

Reud each of the following fractions, and name the terms, the 
numerutor, the denominator, the fractional unit, the number of 
fractional units, and the signification : 

h h h ih ¥. A, h i«. 

144. The value of a fraction is its relation to one. 

146« When classified with respect to value, fractions are 
proper^ improper^ and mixed, 

14B. A proper fraction is one whose numerator is less 
than its dcnciminator; an improper fraction is one whose 
numerator is equal to, t)r greater than its denominator: and 
a mixed number is a number composed of an integer and 
u traction. 

CU 4. Hi ii 1*1, are proper fractions. 
(•*) Ji li 'h'» \\^ ttre improper fractions. 
(!<) I J, 4>1, Ui, 12Vi* tire mixed numbers. 

I -17. When classified with respect to form, fractions are 
stmp/*\ romp/i\\\ and cowponNii. 

UK, A simple fraction is one whose terms are integers; 
w complex fraction is one which has one or both of its 
tenuH fraciiiuud; and a compound fraction is a fraction of 
a f) act ion. 

0M» |i (i Vi wi't? Klmplo fractions^, 
a* M* 5^1* '^'^ *'^*»*n^l«'^ f»*otlon«. 
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149. An integer may be expressed as a fraction by writing 
1 under it as a denominator. 
(1) 8 = f , which is read eight ones. 

160. The reciprocal of a fraction is the result of invert- 
ing it. See Art. 135. 



FRDICIPLES OF FRACTIONS 

161. 1^. Multiplying the numerator of a fraction by any 
integer multiplies the value of the fraction by that integer. 

Explanation.— Multiplying the nu- Illustration, 

merator by 2, doubles the number of f ** ^ ^M\^ of one. 

parts taken. ^JLl fg 6 fifths of one. 

5 

2°. Dividing the denominator of a fraction by any integer 
multiplies the value of the fraction by that integer. 

Explanation. — Dividing the de- Illustration, 

nominator by 2, doubles the size of | »» 5 sixths of one. 

the parts taken. ^.^ is 5 thirds of one. 

3°. Dividing the numerator of a fraction by any integer 
dizndes the value of the fraction by that integer. 

Explanation. — Dividing the nu- Illustration. 

merator by 2, halves the number of f is^ fif^^^s of one. 

parts taken. 6 + 2 j^ 3 g£^j^g ^^ ^^^ 

5 

4"^. Multiplying the denominator of a fraction by any 
integer divides the value of the fraction by that integer. 

Explanation.— Multiplying the de- Illustration, 

nominator by 2, halves the size of \ is 5 thirds of one. 

the parts taken. ^^^ jg 5 si^^Vv* ol otvt* 
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5^. Multiplying or dividing both terms of a fraction by 
the same integer does not change its value. 

Explanation. — Doubling the num- Illustration, 

ber of parts and at the same time f « 2 thirds of one. 

halving the size of the parts does not 2x2* 
change the vahie of the fraction. 2TT ** * "*^^^ ®^ ^'^^• 

Again, halving the number of parts 
and at the same time doubling the ^^ is 6 tenths of one. 

size of the parts, does not change _e_±^ jg 3 fifths of one. 
the value of the fraction. 

Oral Exercises. 

152. 1. What is the effect of multiplying the numeratoi 
of \ by 3 .'^ Of dividing the denominator by 3.? 

2. In what two ways may \ be multiplied by 4 .? Are the 
products equal } Why } 

3. Which is the better method of multiplying -^ by 3.? 
By 4 .? By 7 .? 

4. What is the effect of dividing the numerator of ^ by 
h} Of multiplying the denominator by 5 .?* 

5. In what two ways may "K^- be divided by 3.? Are the 
quotients equal .^ Why } 

6. Which is the better method of dividing if by 8? By 

4 .? By 3 .? By 5 .? 

7. How many times greater is ^^^ than | } Is elV? than 



68 + 7 
h -^ Is ^^ than -ft- .? Is ttttT than ^ .? 



8. How many times less is ^^g*" "^ than ^ } Is ^VT t^**^ 
f.? Is ^^^ than H? Is 2^ than 4^? 

9. What is the effect of multiplying both terms of ^ by 
5 } Of dividing both terms by 5 ? 

10. How can ^ be changed to sixths } To thirds } 

11. How can f be changed to tenths.? To fifteenths? 

18. W of a lemon are how many eighths of a lemon? 
How many fourths ? How many Wvt^^ 
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EEDUCnON. 

153. Reduction of fractions consists in changing tlieir 
forms without changing their values. 

154* A simple fraction is in its simplest form when its 
terms are prime to each other. 

155* To reduce fractions to their sifnplest fortn. 

The process is the same as that of reducing a quotient to its lowest 
terms, Art. 127. 

EXERCISE XXI. 
Reduce the following fractions to their simplest form : 



10. ff. n. HI- 12- m 

14. ii. 15. Hf. 16. m 
18. ^. 19. iff. 20. m 



6- T^- 

»• Mi- 

18- mh 

21. t'WW- 



156. To reduce an integer or a mixed nufnber to an 
improper fraction* 

(1) Reduce 18 to fifths. 

Analysis: 1 = 5 fifths; hence, 18 = 18 X ^ Operation, 

fifths, or 90 fifths. 18 X 6 = 90 

18 = J5f 

Rule. — Multiply the integer by the denominator^ and 
ivrite the product over the denominator* 

(2) Reduce 18f to fifths. 

Analysis : 18| = 18 and 3 fifths. 

= 90 fifths and 3 fifths = 93 fifths. Operation. 

Rule. — Multiply the integer by the de- * 

nominator of the fraction^ to the product 9o~ i» 

add the numerator^ and under the sum write 8 

the denominator. ^ 
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EXERCISE XXII. 

Reduce the following mixed numbers to improper frac- 
tions: 

3. 3 J. 4. 17^. 5. 116^. 6. SSlJg. 

7. 7f. 8. U^. 9. 116ff 10. 3I3J5V 

11. Of 12. 136|. 13. 100i§§. 14. 4695^. 

15. llf. 16. 208^ |. 17. 98|f. 18. TB^^gV 

19. 18f 20. 521^. 21. 7i8ff 22. \)d.[^, 

157. To reduce an itnproper fraction to an integer 
or mixed number. 

(1) Change 27 thirds to an integer. 

Analysis: 3 thirds =1. 27 -5- 8 = 9; hence, 27 thirds = 9. 

(2) Change 28 thirds to a mixed number. 

Analysis: 28 thirds = 27 thirds -J- 1 third. Operation. 

= 9-1-1 third, or 9J. 28 -^ 3 = 9i 

Rule. — Divide the nufncrator by the denominator. 
Note. — The fractional remainder, if any, should be reduced to its 
lowest terms, or simplest form. 

EXERCISE XXIII. 

Reduce the following to whole or mixed numbers: 

3. V. ^ f|. 5. ^K 6. ^, 

7. V-. 8. ¥• «• ^fF- 10. %0- 

11. ^5.. 12. \o^-. 13. ^\K 14. ^£f8. 

15. ^. 16. ^«/. 17. ^ffa. 18. ^f^. 

158. To reduA^e a fraction to an equivalent frciction 
having a given denominator. 

(1) Reduce | to a fraction whose denominator is 24. 

Explanation. — Multiplying both terms of Operation, 

a fraction by the same number does not 2t -j- 4 = 6 

change its value. Hence, I multiply both 

terms of J by such a number, 24-5-4, as will f = 4x6 ^= H* 

make the denominator 24. 
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Rule. — Divide the required denominator by the denomi- 
nator of the given fraction^ and multiply both terms of 
the fraction by the quotient • 



4. \\ to lo6ths. 
7. ^ to 187ths. 
10. l\ to 252ds. 



EXERCISE XXIV. 

Reduce : 
2. I to 12ths. 3. f to 45ths. 

6. I to 20ths. 6. t\ to 60ths. 

8. \ to 24ths. 9. 3^ to 70ths. 

11. Reduce |, | and \ to 12ths. 

12. Reduce f , \ and \ to 18th8. 

13. Reduce f , f , ^ and \^ to 60ths. 

14. Reduce |, 1| and 2^ to 12ths. 

15. Reduce 2, 3^, | and \\ to 18ths. 

159. To redfice fmctiona to equivalent f ructions hav^ 
ing the least common denofninatovm 

(1) Reduce f, § and ^ to equivalent fractions having the 
least possible common denominator. 

Operation. 



21 0, 8, 3 
3, 4, 3 



Explanation. — The required least com- 
mon denominator is evidently the L. C. 
M. of the denominators. Hence, I first 
jfind the L. C. M. of the denominators, 
which is 24, then reduce each of the 2X4X3 = 24. 
fractions to 24ths, as in the last article. 



7. _. 21 
8 - - 24 



S _ 16 
3 — 24« 



Rule. — Find the least common multiple of all the de- 
nominators for the least common denominator. Divide 
this least common denominator by the denominator of each 
fraction^ and multiply the quotient by its numerator ; the 
several products will be the numerators required. 

Note. — In applying this Rule, each fraction should be reduced to 
Its lowest terms and mixed numbers to improper fractions, before 
commencing the o^txBXion, 
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EXERCISE XXV. 

Reduce the following to equivalent fractions having the 
least common denominator. 

2. h %' »• A' t\' *• *• h h h i- 

5- i^ g- *• l» T^» !• '• ^' A» A' A* 

ADDinOH. 

160. Like fractions are those which have the same frac- 
tional unity or the same denominator. 

(I) 3 fourths and 5 fourths, or J and |, are like fractions. 

161. Unlike fractions are those which have different 
fractional units, or different denominators. 

(1) 3 fourths and o tenths, or f and 3^, are unlike fractions. 

162. To €uid two or more froustions. 

Principle. — Only like fractions can be added. 

(1) Find the sum of 3^, ^ and ^. 

Explanation. — As the fractions Operation, 

have the same denominator, they 10, the com. deno minato r, 

have the same fractional unit I 7, 1st. numerator, 

tenth. iV = 7 tenths, A= 6 tenths, 6, 2d. " 

^3^ = 3 tenths. 7 tenths -f 5 tenths 8, 3d. J^^ 

-f- 3 tenths = 15 tenths =. {\ = 15, sum of numerators, 
li, Ans. f^ = 1^, sum of fractions. 

(2) Find the sum of f, | and f. 

Explanation. — As these are unlike Operation, 

fractions, they cannot be added in The L. C. M. of 8, 4, 6, is 

their present forms. Hence, I re- 12, the com. denominator, 
duce them to like fractions, or to a 
common denominator. The L. C. 
M. of 3, 4 and 6 is 12. Reducing 

each fraction to 12th6, I have } = Y7, sum of numerators. 

A» J == h^ f = iS. A + x^ + H H» or 2J, the sum of the 

= ff = ^4* fractions. 



8, 


1st. 


numerator. 


», 


2d. 


<i 


10, 


3d. 


n • 
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Rule. — Reduce the fractions to equivalent fractions hav- 
ing a common denominator ,^ add the numerators^ and divide 
the sum by the denominator. 

Note. — It is not necessary to write the work out in full. It may 
be abbreviated as shown in the solution of the preceding example. 



EXERCISE XXVI. 



Find the sum 


of: 




3. t, f. 




*• 1, *, \- 


6. i, f. 




'• 4, f . f 


9. f , i- 




i«- %^h-h- 


12- t\. H- 




18- *. A. M 



(15) What is the sum of 4f, of, TJ? 

Explanation. — When there are mixed num- 
bers, add the fractions first, and then add 
this sum to the sum of the integers. Thus, 

V^2- -f i? + A- = fi = IJ. Write the \ below, 
and add 1 to the sum of 7, 5, 4, which makes 
17. Hence, the entire sum is 17j. 



5. \. h h A- 
11- A' A' f ' A 


operation. 

n = 7A 



173 



17. I + I + 4J- 

19. I + 3i + 5^. 

21. 4f + 7f + 6f 

23. 8| + 6| + 1 ItV- 



Find the value of: 

16. 9i + of 

18. 15 J + 27|. 
20. 25f + 32f . 
22. 30f + 13^. 

24. If you pay $^ for figs and $| for raisins, what do you 
pay for both } 

25. Henry paid $J for a whip, $^ for a ball, $J for a bat, 
and $^ for a top ; how much money did he pay for all.'* 

26. There are 5 boys in a class and each boy has %\ ; how 
much have all the boys.? 

27. If each of four sides of a field is ^ of a mile in 
length, how far is it around the field ? 
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28. A grocer sold 5| pounds of coffee and 7f pounds of 
tea ; how many pounds of both did he sell? 

29. A farmer sold a quantity of wheat for $36f , corn for 
$42J, oats for $45|, and rye for $35f ; what was the amount 
of his sales ? 

30. If you go 5f miles east and I go 7f miles west from 
this schoolhouse, how far apart will we be? 

81. Two men have equal sums of money ; if one of them 
earn $73}^f and the other spends $45^^J^ how much more will 
the one have than the other? 

32. A lad sold three fishes. The first weighed 4f pounds, 
the second 3f pounds, and the third 5J pounds ; how many 
pounds of fish were sold ? 

88. A man traveled 68| miles Monday, 22^ miles Tues- 
day, 37|^ miles Wednesday ; how far did he travel in all ? 

34. A lady paid $2| for gloves, $lf for a lace collar and 
$4J for a parasol ; what was the amount of her bill ? 

85. A man sold 48| acres of land to one man, 62^ acres 
to a second, 56f acres to a third, and had 73^ acres left ; 
how many acres had he at first ? 

36. A German came to America when he was 9J years 
old, 12f years afterward he married, 7^ years later his wife 
died, and she has been dead 7^ years. What is his age? 

87. From A to B it is 168| miles, from B to C 199}^ 
miles, from C to D 783^ miles; how far is it from A to D, 
through B and C ? 

38. A train ran from New Orleans to Baton Rouge in 
2| hours, from Baton Rouge to Vicksburg in 5J hours, and 
from Vicksburg to Memphis in 6J hours. What was the 
time from New Orleans to Memphis? 

89. Monday I deposited $217^ in ba^k, Tuesday $328|, 
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Wednesday $425|, and Thursday $487^; what was the 
amount of my deposits for the four days ? 

40. A boy sold J of his oranges to one man, ^ of them to 
another, and J of them to a third ; what part of his oranges 
did he sell? 

41. A man gave hi^ wife J of his estate, his son -^ of it, 
his daughter ^^ of it and his servant ^g of it ; what part of 
his estate did he give away? 

42. In a park are an elm 20J feet high, an oak 30| feet 
higher than the elm, and a pine 40| feet higher than the 
oak ; what is the height of each tree ? 

43. A merchant bought 3 crates of crockery ; for the first 
he paid $368J, for the second $81 J more than the first, and 
for the third $49J more than the second. What did he pay 
for all ? 

SUBTRACTION. 

163. To 8uMra4st ofie fretction from another* 

Principle. — Only like fractions can be subtracted^ the 
one from the other, 

(1) From I take f 

Explanation. — As \ and f are unlike Operation, 

fractions, they must be reduced to a The L. C. M. of 4 and 3 is 

common denominator. The L. C. M. 12, the com. denominator. 
of 4 and 3 is 12, hence, 1 reduce each 9, 1st. numerator, 

fraction to 12ths. J = 9 twelfths, f 8, 2d. ** 



= 8 twelfths. 9 twelfths — 8 twelfths 1, diff. of numerators. 

= I twelfth = x^. ^, diff. of fractions. 

Rule. — Reduce the fractions to a common denominator^ 
subtract the numerator of the subtrahend from the numera- 
tor of the minuend^ and place the difference over the de^ 
nominator. m 



1^2 
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EXERCISE XXN'll. 

S. From f take |. 
4. From if take ^J. 
7. From y take Y- 
t. Take |J from f^. 
11. Take tJ from ff- 
IS. Take ^ from ^. 



2. From } take ^. 

4. From j take §. 

6. I'roin I take }. 

8. Take j[ from J. 

in. Take ^ from J. 

r.\ Take j{ from i^. 

(M) From 16 J take 7 J. 

Kxplanation. — When there are mixed num- 
i»ri» Kulitiiut the fractions first, and annex 
tlirli iHMrivMcc (i^,) to the difference of the 

(I.») From 11| take 9^. 

KxpUnttti<»n. -As^*;, cannot be taken from • 
i';. '«»%»' I, oi III, iroin 11 leaving 10, and add 

" •" '■• '"«-lnK 13- Then ^v from jf leaves 
i';, Hiul !» lioni 10 leaves 1. 

i*'iiHl \\\v value of: 






< .' 



1 



•) 






^M^.•|( is (Ik* value of: 
iJ2. ir.i} ;,j^p 

28. 



17. 5 — 2i. 
20. 7 — of. 



Operation. 
16f = U{i 

9ft 



Operation. 

Hi = 11 A 

18. 6J— f. 
21. 2i - If. 

24. 93J — 6Jf ? 
27. 8JJ— 6J.= 



28. 4 If — 2f ? 

^8. A Iml vvcMit into a store with $2J, of which he spent 
•^ .>J"i- a kt.ifc; how much had he left? 

l-"v n.'.ui.""/' ' T''"''^ ^'" ''"^ '" ^^4 «"*1 his expenses $4|: 
""Kh docs he save daily? 

"'-•. .'o!n;;-.:;,T' '^-'^^--^'-g- »« feet were cutoff; how 

*"''' lWpour,dr'.'h"rfJ'""^^v.'^^''^^'"«^ ^^^ P°"»ds a grocer 
32. A fath •""*=•' •■^'nained ? 

^,°"« ■' to the fim ' he ;te 4""'.''^ °^ 'PP'^' «'"°"g ^^'^ « 
the remainder to the thJd * I *'"' ^"^ ^^"^ «««=«nd i, and 

third , what part ^jd the third receive? 
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88. Four men engage to do a ceitain work ; the first is to 
do ^ of it, the second ^, the third f , and the fourth the 
balance ; what part of the work is the fourth to do ? 

34. Five boys together have $7. Each of the first two 
has $1^, and each of the second two $]f ; how much has 
the fifth boy ? 

85. From a bin containing 675J bushels of wheat there 
were sold 84^ bushels at each of two sales, and 78| bushels 
at each of three sales ; how many bushels remained ? 

36. James and John together have $11^, and James lacks 
$2f of having $8 ; now much has each ? 

87. If A had $635^ more he would have a $1000, and he 
and B together have $987f ; how much has A and B each ? 

38. A boy agreed to pay $11^ for a gun ; at one time he 
paid $3f , and at another $5 J ; how much does he still owe ? 

' 89. From a cistern containing 697JJ gallons there were 
drawn at one time 2o6f gallons, and at another time 297J 
gallons ; how much remained ? 

40. William had $5| of which he spent $2^ and then 
earned $3f ; how much had he then ? 

41. A farmer having 246^ acres of land, bought 57:J- 
acres more, and then sold 120f acres. How much had he 
left? 

42. How much money shall I have left of $8 J after pay- 
ing my grocer $6f ? 

48. What is the error in stating that the circumference of 
the earth at the equator is 25,000 miles, when it is exactly 
24,899^ miles ? 

44. If 1 be added to each term of f , is the value of the 
fraction inoreased o^diminished ? How mucYi? 
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45. If 2 be subtracted from each term of |, is the value 
of the fraction increased or diminished ? How much ? 

46. From the sum of 1§ and 2J subtract the difference 
between 3J and IJ. 

47. From the sum of ^ and 3 J subtract the difference 
between 4J and 5J. 

QUESTIONS. 

What is a tractional unit? A fraction? The terms? Numerator? 
Denominator? The two significations of a fraction? Value of a 

■ 

fraction? 

How many kinds of fractions with respect to value? 'With respect 
to form? Give an example of each. 

What is the rale for reducifig fractions to Ibwest terms? Improper 
fractions to mixed numbers? Mixed numbers to improper fractions? 
Fractions to their least common denominator? 

What are like fractions? Unlike fractions? Give rule for addition 
of fractions. For subtraction. 

MULTIPLICATION. 

164. To multiply a f miction by an integer or an in- 
teger by a fr auction* 

(1) Multiply tV by 4. 

Explanation. — A fraction is mul- 1° Process. 

tiplied by an integer by multiplying 7^4 __ og __ 94 91 

its numerator or by dividing its de- ^^ ^ 

nominator by the integer. 

Hence, in the first process I mul- frocess. 

tiply the numerator by 4, and in the iT*T ^^ ? ^^ ^i* 

second I divide the denominator by 4; and reduce. . 

When the denominator of the fraction is exactly divisible by the 
multiplier, the second process is preferable. 

(2) Multiply 18byf 

18 multiplied by | is f of 18. For, to multiply is to take one num- 
ber as many times as there are units in another. In J there is J of a 
unit; hence, to multiply 18 by f is to take 18, f of 1 time, or to find 
' ->/ i time 18, which is j of 18. 
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Explanation.— i of 18 is 3; f of 18 1® Process, 

is 5 times 3, or 15. 18 -h 6 = 3,X 5 = 16. 

Again, |^ of 18 is J of 6 times 18, or 2° Process. 

J of 90, which is 15. 18X6 = 90, --0 = 16. 

Rule I. Divide the integer by the denoftiinator of the 
fraction and 7miltiply the quotient by the mifnerator, Or^ 

11. Multiply the integer by the numerator of the fraction 

and divide the product by the denominator. 

Notes I. — When practicable, the first of the preceding rules is 
preferable. 

II. When the word **of " follows a fraction, it is equivalent to the 
sign X- * 

EXERCISE XXVIII. 

Perform the following indicated operations : 

3. 12 X 3- . *• 54 X f. 6. A X 7. 

6. 13 X f. 7. 75 X H- S- 1'^ X A- 

9. f X 30. 10. ii^ X 85. 11. If of 9. 

12. I X 54. * 18. \\ X 25. 14. \\ X 10. 

15. t\ of 33. 16. If of 63. 17. '6 X iJ. 

18. f of 5. 19. \l of 84. 20. \\ of 85. 

165. To nwMiply one fmetion by another. 

(21) Multiply^. by ^. 

Explanation. — f multiplied by f is | Operation, 

of a, see Art. 1C4. ^ of ^ is -g-^i and 
I of .5 is 4 times -^-, which is ^^|, ' |-M = |f . 

Rule I. Reduce all integers afid mixed munbers to im- 
f roper fractions, 

II. Multiply the numerators for the numerator, and the 
denominators for the denominator, of the product. Or. 

III. Draw a verh'ca^ ^tne; on the left ^lace the num^r- 
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ators, on the right the denominators^ and proceed according 
to {he rules of cancellation. 

Note. — This rule embraces also the two former cases. Whatever 
method is used, it is best to cancel common factors in th6 numera^ 
tors and denominators beforp multiplying. 

What is the value of: 
22.^ of \} 23. % of f .? 24. V X V-' 

55. f of f .? 26. f of if? 27. 3i X 3t? 

Find the product of the following: 

28. I, f , f. 29. \, 8|, |. 

80. i, I, iV - 81. f, 71|, 6|. 

82. f , f of |. 88. A, 17,8^, 5 J. 

«*• I of i H- 86. 3i, 3i, ^. 

86. f , T»r of 1% 87. 3f , .2J, t^^. 

88. \, 16, 26f. 89. 3|, 2|, ^ of ^. 

Find the value of : . 

40. I X 2f " .=• . 41. f of 1\oi 3|. 

42. A X 3^. 48. I of 7J X J of llf. 

44. 4J X H- 46. ^^ X 8^V of ^ of 9J. 

46. 4^ X 1^: • 47. 9 X i X ? of 17. 

Multiply: ; 

48. i + i by I - J. • 49. ^ + 3i by 5^ - 4f 

50. |. + J by f + A. 61. 5| + 7J by 3f + \\. 

52. f X f by f X i^. 68. 2,\ X 2f by 7J X 1^- 

How much money will it take to buy : 

54. f of a yard of cloth, at %\ a. yard? 

55. 4J barrels of cider, at $2f a barrel? 

56. ]|^ pounds of coffee, at 17J cts. a pound? 

57. 2| b^t^*els of flour, at $5f a barrel? 

58. 8f pounds of tea, at $^ a pound? 

59. ISJ acres of land, at ^18f per acre? 

60. l]^ cords of wood, at $4J per cord? 

61, 16§ pounds of lard, at 16^ cts. per pound? 
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How far will a man walk : 

62. In 3^ hours, at the rate of IJ miles per hour? 

68. In. 3J hours, at the rate of 3^ miles per hour ? 

What part of a ship did a man sell : 

64. Who owned f of it, and sold | of his share ? 

65. Who owned -^ of it, and sold ^ of his share? 

What part of a factory belongs to a man : 

66. Who owned f of it, and sold ^ of his share ? 

67. Who owned ^ of it, and sold ^ of his share ? 

68. John had $15, of which he spent f of |; how much 
had he left? 

69. A lady had J of $16^ in her purse and spent f of it; 
how much remained? • 

70. Henry and John start from the same place and travel 
in the same direction ; if Henry goes 5f yards faster per 
minute than John, how far apart will they be in 4^ minutes? 

71. A clock gains llj minutes d day; if it is right at 8 
o'clock A. M. on Monday, what time will the clock indicate 
on the following Saturday at noon ? 

72. How much money will it take to pay for 6^ loads of 
wood, at $4|^ a load? 

78. Find the cost of 19|^ acres of land, at $24^ per acre. 

74. A railroad train ran for 29 hours at the average rate 
of 19|^ miles per hour ; find the distance passed over. 

76. A farmer sold 6 bales of cotton each weighing 456^ 
pounds, at S^ cts. a pound ; and 12 hogsheads of sugar each 
weighing 1125^ pounds, at 6 J cts. a pound; what did he 
receive for all ? 
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DIVISIOI. 

166* To divide a fraction by an integer • 

( 1 ) Divide ^ by 3. 

Explanation. — A fraction is divided 1° Process. 

Uy an integer hy dividing its numerator ^~5~^ == i" 

or hy multiplying its denominator bjr ^ Process. 

the integer. Hence, in the first process e » 

I divide the numerator by 3, and in the 7 ^ J 21 T' 

Mucorid I multiply the denominator by 3, 3*^ Process 

and i<:ducc. 2 

In the third process I invert the divi- ^ ^ 1 2^ 

Hor, and proceed as in multiplication. 7^7 

Ri/LK. -l)ivide the numerator or multiply the denomina* 
tor of the fraction by the integer. 

167* To divide an integer hy a fraction • 

(2) Divide 3 by f. 

Explanation. — J is 4 times J; J is con- 1° Process. 

tallied in 3 3 X 5> or ^^ times; hence, \ 6 X ^ = 15» -^ * = 3";. 

\% contained in 3, | of 15 times. 

In the Hccond process I invert the divisor 2° Process. 

and proceed a8 in multiplication. f X f = V = SJ- 

KfJLK. — Multiply the integer by the denominator of the 
fraction a?id divide the product by the numerator. 



EXERCISE XXIX. 

3. Divide 8 by f. 4. (J -f J) ^ 4 =.? 

5. Divide 12 by f. 6. (| — J) -5- 3 =.? 

7. Divide 20 by f 8. (f of J) -- 7 =? 

9. Divide f by 2. 10. 8 -^ (|^ + J) =? 

II. Divide If by 9. 12. 6 ^ (| — J) =? 

R Divide f| by 5. 14. 5 -^ (| of f ) =? 
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(15) I paid $2 J for 5 bushels of oats; how much was 
that per bushel ? 

1 bushel costs 1 fifth as much as 5 bushels, or 1 fifth of $2|; I fifth 
of $2| is 1 fifth of $f , which is $^. 

16. $2J for 3 turkeys is how much a piece ? 
17. $3^ for 13 dozen eggs is how much per dozen ? 
18. $if for 4 yards of cloth is how much per yard ? 

19. 37f yards for 5 suits is how much per suit? 

20. John received $3 J for 4 days work ; how much was 
that per day? 

21. A railroad train ran 168J miles in 7 hours ; what was 
its average rate per hour? 

168« To divide a froustion by a frctction, 

(22) Divide f by f . 

Bxplanation. — I divide \ first by 5 and Operation, 

obtain ^q > hut 6 is 6 times as great as the J X S = iS = uf* 

true divisor f , hence, the quotient ^- is 6 times too small. Therefore 
the true quotient is 6 times -j^-, which is ^f , or t^q • 

General Rule. I. Reduce integers and mixed numbers 
to improper fractions^ 

II. Invert the divisor and proceed as in ??iultipHcatton. 

Perform the following indicated divisions : 

23. i ^ |. 24. (i + i) ^ (i of I). 

25. I -^ |. 26. (f - i) - (f - ?). 

27. -ft- ^ f. 28. (f of 16) - (f X f ). 

29. l+f. • 80. (I + 4) -(16-21). 

31. I H- A. 82. (2J + 3f ) -^ (5i — 3f ). 

33. IJ -r i. 84. (I -^ f ) -^ (I X I). 

35. ^ H- 5J. 86. (f of ^) - (I -f- ^). 

37. 6 H- 3^. 88. (lOf H- 2^) ^ (7 + J). 

39. 3J -f- 2. 40. (I + f ) ^ (3i X I). 

41. 5i -!- i. 42. m - 6f X II -V- ^2| -V %| -r \^^. 
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169. Complex fractions. 

5J — 2i 
(43) Find the value of "T"^f^' 

Explanation.— This example simply means that the fractional 
numerator is to be divided by the fractional denominator. Hence, 
to find its value is a simple problem in division of fractions. Thus: 

^t~-i = (5i - 2J) -^ (i of 2i) = 3i -H y^ =- V X A = lii- 
i of 2^ 



Find the value of: 



44. -L' 



47. 



SO. 



18| 
{f 

ii 

H 
H 



46. 



48. 



61. 



IbzJ 
i-i 

8| H- m. 



46. 



49. 



68. 



2i of 2f 

H - n 

i of (2i + H ) 
T^r of (5i - ^) 

j^ of (4 - f + M) 
iof(2— t+H)* 



10 -A 

170. Multiplication and division of fractions may often 
be shortened by cancellation. 

(.-)3) Divide TJ X H X 3f by 1 J X 2*. 

Explanation. — I draw a vertical 
line, on the left ot it write the fac- 
tor* ot" the dividend and on the right 
the factors of the divisor, reducing 
mixed numbers to improper frac- 
tions as I brins them down. I next 
transfer eacl\ denominator to the oj>- 

poslte side (which is equivalent to I *®» ^"*- 

muUiplving both dividend and divisor by the same integer), and then 
pro«eed acconiing to the rule of cancellation. 

If preferable a heriiontal line mar be used instead of a vertical 
one, 

nivitio : 

W. I of VjoC |bv nj. 

W. H by * \ 84 X ^\ \ .n,^. 





Operation. 






4 fif 
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V 


1 r ?? 
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fi 


? 
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67. 2f X * X 19i H- 4t -- ^^ H- 8 = ? 

58. At $f apiece, how many hats will $3 J buy ? 

69. At $9^ each, how many acres will $73J buy? 

60. 'At $1 apiece, how many chickens will $7 J buy? 

61. A laborer's wages per month are $25f ; in how many 
months will he earn $54J| ? 

62. In how many days will a horse eat 4^ pecks of oats, 
if he eat f of a peck daily ? 

63. In how many hours will a man walk 19J miles at the 
rate of 1 J miles per hour ? 

64. What is the price of flour per barrel when I can buy | 
of a barrel for $2 J ? 

66. Mary is 16J years old, which is ^ of Susan's age ; 
how old is Susan ? 

66. 8^ yards are -^ of the distance across a bridge ; what 
is the length of the bridge ? 

67. A owns -^ of a bale of cotton, and his part is worth 
$26J ; what is the whole bale worth ? 

68. A farmer exchanged 2 J dozen eggs, worth 24 cts. per 
dozen, for 8 pounds ©f sugar; what was the price of sugar 
per pound ? 

69. Butter is worth 35 cts. a pound ; what is (the price of 
lard if -j}- of a pound of lard cost the same as -^ of a pound 
of butter? 

70. A newsboy bought papers at 2 J cts., and sold them at 
4J cts., and thereby made 22 cts. on all he sold ; how many 
did he sell ? 

71. A and B start from the same place and travel in the 
same direction at the rates of 3-| and 4:^ miles per hour; in 
how many hours will they he 16^ miles apart? 
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?2. Two bales of cotton weigh 437f and 443^ pounds; 
what is the worth of both bales if the second bale is worth 
30 J cts. more than the first ? 

78. By what number must 3^ be multiplied in order that 
the product shall be equal to 4^ times 7^? 

74. How many pounds of coffee at 18f cts. will pay for 
15 J pounds of bacon at lOJ cts ? 

76. A man owes f of ($175J, $262f , and $581^) ; in how 

* 

many months can he discharge his indebtedness by making 
monthly payments of $79 J each? 

QUESTIONS. 

How is a fraction multiplied by an integer? An integer by a frac- 
tion? A fraction by a fraction? 

How is a fraction divided by an integer? An integer by a fraction? 
A fraction by a fraction? How is a complex fraction simplified? 




6BEATEST COMMON DIVISOB. 

171. The greatest common divisor of two or more frac- 
tions is the greatest fraction that will exactly divide each of 
them. 

172. To find the greatest common divisor of two or 
tnore fractions. 

173. One fraction is an exact divisor. of another when its 
numerator is a divisor, and its denominator is a multiple, of 
the corresponding terms of the latter. 

(1) y\ is an exact divisor of f . f -i- ^ = f X V^ == 6. 
Hence, a fraction is a common divisor of two or more 
fractions when its numerator is a divisor, and its denomina- 
tor is a multiple, of the corresponding terms of each of the 
g-j'ven fractions. 
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Therefore, the G. C. D. of two or more fractions is the 
G. C. D. of their numerators divided by the L. C M. of 
their denominators. 

(1) Find the G. C. D. of |, ^ and ^. 

Solution. The G. C. D. of 2, 4 and 8 is 2. 

The L. C. M. of 8, 5 and 15 is 15. 
Hence, The G. C. D. of |, J and -^ is ^, 
Mixed numbers should be reduced to improper fractions. 

EXERCISE XXX. 

Find the G. C. D. 

2. Of f , f and ^. 8. Of 14 3;^ and 95f . 

4. Of f, f and f 6. Of 23^ and 213J|. 

6. Of 3^ and 4f. 7. Of 26^1 and 652^^. 

8. Of 2^, 8f and 1^. 9. Of 33f , 67J and 70J. 

10. A man has three vessels holding respectively 4 J, 6 
and 7J gallons ; what is the capacity of the largest vessel 
which will exactly fill them if emptied into each an exact 
number of times ? 

11. A farmer sells 33f bushels of yellow corn, 67J bushels 
of white corn, and 70 J bushels of mixed corn ; required the 
size and number of the largest sacks that can be used in 
shipping, so as to keep the corn from being mixed. 

LEAST COMMON MULTIPLE. 

174. The least common multiple of two or more fractions 
is the least number that each of them will exactly divide. 

175* To find the least common multiple of two or 
mare fractions, 

176. One fraction is a multiple of another when its nu- 
merator is a multiple, and its denominator a divisor^ of thft 
corresponding^ terms of the latter. 
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(1) ¥ is a multiple of f y -j- f = Y X | = 12. 

Hence, a fraction is a common multiple of two or more 
fractions when its numerator is a multiple, and its denomi- 
nator a divisor, of the corresponding terms of each of the 
given fractions. 

Therefore, the L, C. M. of two or more fractions^ in 
their simplest terms ^ is the L, C. M, of the numerators 
divided by the G, C. D. of their denominators. 

(1) Find the L. C. M. of |, | and ^, 

Solution. The L. C. M. of 3, 7 and 9 is 68. 
The G. C. D. of 4, 8 and 16 is 4. 
Hence, The L. C. M. of J, } and ^^ 5s V = l^i- 

EXERCISE XXXI. 

Find the L. C. M. 

2. Of f , f , A. 8. Of 3«, 7i, 5J. 

4. Of f, ^, |. 5. Of 2J, 3|, 5 A. 

6. Of 2^, IJ, 3f. 7. Of 4^, 5^, 6^- 

8. Of If, If, 2f. 9. Of 2f, 8J, 16i, 31J. 

10. Three wheels are respectively f , -^ and \^ inches in 
circumference; what is the least distance in which each will 
revolve an exact number of times? 

11. A lady, having been asked her age replied: '* The 
number of years in my age is the least number that IJ, 2J 
and 5^^ will exactly divide." What was her age? 

12. A lad went from A to B at the rate of 15 miles in 4 
hours ; returned at the rate of 25 miles in 6 hours, and made 
the trip both ways in an exact number of hours ; required 
the least distance from A to B. 

13. A man can discharge a debt in an exact number of 
days by paying at the rate of $21 J in 3 days, or $63| in 7 

days, or $42^ in 17 days; what is the least amount of the 
debt/ 
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FRACnOHAL PASTS OF HUMBEBS. 

177« To find what putrt one nufnber is of another. 

(1) What part of Sis 2? 

Solution : 1 is I of 8; hence, 2 is 2 times i, or \ of 8. Therefore, 
the answer is \, 

Rule. — Divide the part by the number of which it is a 

part* 

EXERCISE XXXII. 

2. What part of 4 is 2? Of 6 is 3? Of 12 is 5? 
What part 

8. Of 24 is 8 ? 4. Is $5 of $60 ? 

6. Of 34 is 2J? 6. Is $15 of $24.60? 

7. Of i is i? 8. Is (J of \) of \ -I \} 

9. Of 3^ is A? 10. Is f — i of f + J? 
11. Of h\ is 2f ? 12. Is I -f- f of f X f ? 
18. Of 8J is If.? 14. Is $5.25 of $180? 

15. A horse, which cost $90, was sold at a gain of $6 ; 
what part of the cost was the gain ? 

16. Bought a buggy for $87J and sold it at a loss of $4| ; 
what part of the cost was the loss ? ' 

17- A father divided $45 among his three sons, giving 
the first $20, the second $15 and the third the balance ; what 
part of the whole did each receive ? ' 

18. A, B, C and D built a bridge at a cost of $162, of 
which A paid $75.60, B $54.45, C $27, and D the remain- 
der ; what part of the whole did each pay ? 

178* To find a number when a part of it i9 given, 

(19) I of a number is 80; what is the number? 

Explanation. — Since f of the number is 80, Operation. 

^ of it is i of 80, which is 6, and f of it, or 30 X f = 48, Ans. 

the whole of it, is 8 times 6, equal to 48. 

Formula. If ^ of a number is 30, then 

the number is 8 times i of 80, » 4%. 
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Rule. — Divide the number which is the part by the given 
fractional pa rt* 

What is the number: 

20. Of which J is 28? 21. Of which ^ is 125? 

22. Of which ^^ is 45? 28. Of which f of | is 17^? 

24. Of which ^«j is 54? 25. Of which f less J is | of 24? 

26. How old is John if \ of his age is 10 years ? 

27. If of a bale of cotton was sold for $20.75; what 
would the entire bale have brought at that rate ? 

28. If a boy can do i^ of a certain work in 12 hours, how 
long will it take him to do the entire work? 

29. \ of the time past noon is 4 hours and 30 minutes ; 
what o'clock is it? 

30. A jeweler paid $45 for a watch, which was ^^ of what 
he received for it; what was his profit? 

31. The cost of a buggy, viz: $180, was ^ of the sale; 
what part of the cost was the gain ? 

32. ^ of John's age is 6 years, and \ of Henry's age is 
12 years ; how much older is Henry than John ? 

83. If the cost of an article is \ of the sale, what did a 
merchant receive fo' a hat which cost $3J and a saddle 
which cost $6f ? 

34. A grocer sold a quantity of bacon at a profit of $17.40, 
receiving for W of it as much as all of it cost ; find the 
cost. 

QUESTIONS. 

What is the G. C. D. of two or more fractions? How is it found? 
What is the L. C. M. of two or more fractions? How is it found? 
How do you find what part one number is of another? How do you 
find a. number when a part of it is given? 
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flNflLYSIS. 

179. Analysis is a method of solving problems in which 
we reason, 

1°. From a part to the whole^ or from the whole to a 
fart; or, 

2°. From a given cause to its effect^ or from a given 
effect to its cause^ 

according to the relations betweeen the known and required 
quantities. 

EXERCISE XXXIII. 

(1) If 4 hats cost $14, how much will 10 hats cost? 

Analysis: If 4 hats cost $14, 1 hat will cost \ ot $14, which is $3^. 
As 1 hat cost $3^, 10 hats will cost 10 times $8^, or $85, Ans. 

Or, 10 hats are ^^ or -J of 4 hats; therefore 10 hats will cost f of 
$14 ; \ of $14 is $7, and \ of $14 is 5 times $7, or $85. 

2. If 8 sheep cost $40, what will 12 sheep co%X.t 

8. If 80 hogs cost $76.80, what will 185 hogs cost.? 

4. What will 15 pounds of coffee cost if 6 pounds 
cost $1.? 

5. What cost 87|^ pounds of tea, if 2 pounds cost $1.75 } 

6. If a man can cut 1\ cords of wood in 3 days, how 
many cords can he cut in 24 days ? 

7. If 70 acres of land produce 1875 bushels of corn, how 
much will 168 acres produce? 

8. If a vertical staff 5 feet high cast a shadow 6 feet long, 
how long d shadow will a pole 110 feet high cast at the 
same time? 

9. If a field 35 rods wide contains 22 acres, how much 
does another field oi equal depth and 59^ rods wide couV^xxv"^ 
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(10) If 3 of a bale of cotton cost $36, what will 5 bale* 

cost? 

Analysis : Since f of a bale cost $86, \ will cost } of $86, or $12, 
and J, or 1 bale, 4 times $12, or $48. Now, at $48 a bale, 6 bales 
will co8t 5 timeft $48, or $240, Ans. 

II. If I pound tea cost 21 cents, what cost 10 pounds? 

12. If I J acres land cost $35.20, what cost 8f acres? 

13. If ^ pound candy cost $.15, what cost 2^ pounds? 

14. If 3 J pounds coffee cost $.52 J, what cost 12|? pounds? 

15. If 5 pounds ginger cost $Y» what cost 14 pounds? 
16. If 18 pounds ginger cost $4J, what cost 15^ pounds? 

17. If f of a number is 15, how much is |^ of it? 

18. If j\ of a stone weighs 196f pounds, how much does 
^ of it weigh ? 

(19) If 3 hats cost $10.50, how many hats can be bought 
for $24.50? 

Analysis: Since 3 hats cost $10.50, 1 hat will cost J of $10.60, or 
$3.50. Now, if 1 hat cost $8.50, $24.50 will buy as many hats as $3.50 
are contained times in $24.50, or 7 hats, Ans. 

20. If 9 sheep cost $27, how many sheep can be bought 
for $45 ? 

21. If 17 acres land cost $69.70, how many acres can be 

bought for $287? 

22. If f bushel oats cost 50 cents, how many bushels can 
be bought for $2.40? 

28. If 3^ acres land cost $37J, how many acres can be 

bought for $70. 

24. If a pole 10 feet high cast a shadow 12 feer Dngs what 
is the height of a tree that casts a shadow 96 feet long? 
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25. If 7-J pounds sugar are equal to 4| pounds butter, how 
much sugar is equal to 17^ pounds butter? 

(26) How much coffee, at 16f cents a pound, will pay 
for 8 pounds sugar at 12^ cents a pound ? 

Analysis : 8 pounds sugar at 12^ cents a pound are worth 8 times 
12| cents, or 100 cents. Now since 16f cents will pay for 1 pound 
coffee, 100 cents will buy as many pounds as 16f cents are contained 
times in 100 cents, or 6 pounds, Ans. 

27. How many oranges, at 6 cents each, will pay for llj 
yards muslin, worth 8 cents a yard ? 

28. A farmer exchanged 126 pounds of cotton, valued at 
8J cents a pound, for sugar at 7J cents a pound ; how many 
pounds of sugar did he receive ? 

29. How many slate pencils worth J cent each, can be 
bought for 75 steel pens worth 4 cents per dozen ? 

30. A farmer bought 237J pounds pork at 7^ cents a 
pound, and 33J yards prints at 5^ cents a yard, and paid the 
bill with cotton at 8^ cents a pound ; how many pounds of 
cotton were required ? 

(81) If 4 men in 3 days earn $60, how much will 7 men 
earn in 5 days? 

Analysis: If 4 men in 3 days earn $60, 1 man in 8 days will earn 
I of $60, or $16; if 1 man in 3 days earn $15, 1 man in 1 day will 
earn ^ of $15, or $5; if 1 man in 1 day earn $5, 1 man in 5 days will 
earn 5 times $5, or $25; and if 1 man in 5 days earn $25, 7 men in 5 
days will earn 7 times $25, or $175, Ans. 

32. If 3 horses in 5 days eat 45 pecks of oats, how much 
will 4 horses eat in 7 days ? 

33. If 15 persons consume 6 baiTels of flour in 9 months, 
how much will 20 persons consume in 12 months? 

34. If 2 boys in 3 hours can whitewash 120 pickets, in 
bow manjr hours will 5 boys whitewash 400 pickets'i 
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85. If a pasture of 72 acres supplies 120 sheep 30 dayb, 
how long will one of 48 acres supply 150 sheep? 

36. If $100 gain $6 in 12 months, how macy dollars are 
required to gain $2 in 8 months? 

37. If 6 men in 24 days, working 10 hours a day, can 
build a wall 48 feet by 10 feet by 3 feet, how many men 
can build a wall 72 feet by 9 feet by 2 feet in 18 days, 
working 8 hours a day ? 

(38) If 4 oxen or 5 horses consume 40 bushels of com in 
a certain time, how mu«h will 16 oxen and 7 horses con- 
sume in the same time? 

Analysis: Since 4 oxen consume as much as 5 horses, 1 ox will 
consume f as much as 1 horse, and 16 oxen 16 times f , or 20 times as 
much as 1 horse, or as much as 20 horses. Hence, the problem may 
be stated thus : If 5 horses consume 40 bushels in a certain time, how 
much will 20 -|- 7, or 27 horses consume? Since 5 horses consume 40 
bushels, 1 horse will consume 8 bushels, and 27 horses will consume 
27 times 8 bushels, or 216 bushels, Ans. 

39. If 2 pounds coffee or 3 pounds sugar cost 30 cents, 
how much are 6 pounds coffee and 11 pounds sugar wcrth? 

40. If 8 men or 15 boys earn $55 in 7 days, how much 
will 32 men and 10 boys earn in 6 days ? 

41. If 3 hats, or 5 caps, or 10 ties cost $10, what will be 
the cost of 9 hats, 10 caps and 7 ties? 

42. If 15 men, or 24 women, or 33 boys can do a certain 
work in 11 days of 8 hours each, in how many days of 9 
hours each can 35 men, 16 women and 22 boys perform 
another work 3 times as great? 

(43) A can cut a cord of wood in 6 hours and B in 8 
hours, how long will it take both together to cut a cord? 

Analysis : Since A can cut a cord in 6 hours he can cut ^ of a cord 
in 1 hour; and as B can cut a cord in ^ Vvouts, he can cut ^ of a cord 
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in 1 hour; hence, both can cut i + i or -j^f of a cord in one hour. 
Tiiat i», it the work were divided into 24 equal parts, they could per- 
lorm 7 of the parts in 1 hour; hence, it will take them as manj 
hours as 7 is contained times in 24, or 3f hours, Ans. 

How long will it take A and B together to reap a field : 
44. If A can reap it m 4 days and B in 12 days? 

46. If A can reap it in 9 days and B in 8 days ? 

46. If A can reap it in 2 J days and B in 3^ days ? 

47. If A can reap it in 6 J days and B in 4^ days? 

How long will it take A, B and C together to do a piece 
of work, if they can do it alone : 

48. In 3, 6 and 9 days, respectively? 

49. In 6f, 7J and 11 J days, respectively? 

50. A can do a work in 3 days, but with the help of B he 
can do it in 2 days, how long would it take B to do it alone ? 

61. A box will hold 20 oranges ; after putting 7 oranges 
and 2 peaches in the box^ I observe that it is ^ full ; how 
many peaches will the box hold ? 

52. How long will it take a boy to do a certain work if, 
after performing J of it, it takes him 8 hours to finish it? 

63. Two persons, A and B, could finish a work in 12 
days ; they worked together 5 days, when A was called oft 
and B finished it in 8f days. In what time can each do it ? 

Note. — In Fahrenheit's thermometer, the freezing point of water 
is marked 32^, and the boiling point 212°; and in the Centigrade 
the freezing point is 0°, and the boiling point 100^. 

(54) How many degrees C. are equivalent to 59° F. ? 

AnaljTsis : The number of degrees F. Operation, 

between the freezing and boiling points 212° — 32° = 180° 
is 180; therefore 1° F. = iM° C. = 4 C. 59° — 32° = 27° 

Again, 59° F. is 27° F. above freezing {U = Vi ^ ^^ ^'^° = ^^"^ ^ 

point, and | of 27° = 15^. Therefore 69° F. = 15° C. 
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(5t5) How many degrees F. are equivalent to 50^ C. ? 

Analysis: Since lOO** C. = 180^ F. 1® Operation. 

C. = \W F. = f° F., and 60° C. = | of 60*» = 90°, 

50 X P F. = 90° F. =^ the height above 90° + 82° = 122°, Ans. 

the freezing point. But 90® above freezing point is 90° + 32° = 122® 
F. Therefore 60° C. = 122° F. 

Nora. — In the following exercises, the sign — denotes below the 
zero point. Thus, — 6° means 6° below 0. 

Find the missing number in the following: 

66. 50' Fahrenheit = ( ) Centigrade. 

67. 65° Centigrade = ( ) Fahrenheit. 

68. 86° F. = ( ) C. 69. 75° C. = ( ) F. 
60. 131° F. = ( ) C. 61. 110° C. = ( ) F. 
62. 14° F. = ( ) C. 63. -- 10° C. = ( ) F. 
64. — 12° F. = ( ) C. 66. — 3° C. = ( ) F. 

66. A boy owned ^ of a number of apples, of which he 
gave his mother f , and his sister ^ of the remainder ; what 
part of the apples did he still own? 

67. A man owned ^ of an estate. He sold g of his share 
to one man and gave | of the remainder to his son ; what 
part of the estate did he then own ? 

68. A tailor cut 7 suits of 7J yards each from a bolt of 
cassimere and J of a suit remained ; how much did the bolt 
contain ? 

69. A farmer gathered his corn in loads of 26J bushels 
each, and after 8f loads ^^ of a load remained ; how much 
corn did he make ? 

70. A boy bouorht 24 apples at the rate of 8 for 9 cents 
-nd sold them at the rate of 3 for 4 cents ; how much did 

make? 
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71. A grocer bought 25 dozen eggs at the rate of 19 cents 
per dozen and sold them at the rate of 39 cents per score ; 
how much did he make? 

72. If 3 pounds of sugar are worth 19 J cts., and impounds 
of coffee 63 cts., how much money will it take to buy a 
pound of each? 

78. In 8 J hours A can cut 2f cords of wood, and B can 
cut 2f cords in 6f hours ; how much can both together cut in 
an hour? 

74. A lad saved $4 J from a week's earnings ; if his daily 
expenses were $|^, what were his wages per day? 

75. How much does a saleswoman earn per day whose 
weekly expenses are $3f , if she saves $78 in 52 weeks ? 

76. I paid 10 cts. a pound for a fish that weighed 7J 
pounds, and the waste in dressing was ^ of its weight ; how 
much a pound did the dressed fish cost me? 

77. I paid 12 cts. a pound for a live pig that weighed ITJ 
pounds, and the waste in dressing was -^ of its weight ; how 
much a pound did the dressed meat cost me ? 

78. James spent J of His money and lost ^ of the remain- 
der, after which he had $6 ; what had he at first? 

79. After paying f of a debt, and | of the remainder there 
was a balance of $150.40; what was the original debt? 

80. f of a number is 20 more than f of it ; what is the 
number? 

81. A tank is | full of water, and if 158 gallons more were 
poured in it would then be ^ full ; how many gallons does 
it hold? 

82. A lad spent f of his money, which was $4 more than 
f of what he had left; how much had he? 
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88. A and B together own a lot, of which A owns ^, and 
I of B*s part is worth $100 more than ^ of A's part; what 
is the value of the lot? 

84. If it is worth $2J to cut wood, which is 8 feet long, 
into pieces 4 ft. long ; how much is it worth to cut it into 
pieces 2 ft. long? 

85. If a piece of land containing 3^ square rods is worth 
$2f , what is the worth of a piece which is 3J rods square ? 

86. John sold 12 oranges, which was ^ of all he had ; he 
then divided the remainder equally among his 5 sisters ; how 
many did each receive ? 

87. A man spent $45, which was ^ of all he had ; he 
then spent the rest for 12 yards of cloth ; what was the cloth 
worth per yard ? 

88. f of a rope, at 6 cts. a yard, is worth 90 cts. ; what is 
the length of the rope ? 

89. A man sold ^ oi his sheep at $4 J each, and received 
$135 ; how many sheep had he? 

90. James killed 4 birds and Henry 3, which they sold for 
35 cts. ; how much should each receive ? 

91. A and B buy a carriage together for $500, of which 
A paid $370 and B the remainder ; they sold it at a gain of 
$75 ; what was each one's share of the gain? 

92. A pole stands J in the mud, J in the water, and 22 
feet above the water ; how long is the pole ? 

93. In an orchard J are apple trees, J peach trees, J plum 
trees, and the remaining 15 are cherry trees; how many 
trees are in the orchard ? 

94. Jack sold 12 papers which was f of all he had ; how 
fnany had he left after selling ^ of the remainder? 
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96. A man gave his check for $1675|, which was f of 
what he had on deposit ; the next day he bought a carriage 
and then had ^ of what he had at first ; what did the car- 
riage cost? 

96. A father divided $4 J among his sons, giving each $f ; 
how much would it have taken to give each $-J more ? 

97. A stationer paid $llf for books, at $1^ a piece ; what 
will he receive for them if he gains $^ on each ? 

98. James has f as many marbles as Gordon, and both 
have 40; how many has each? 

99. A speculator sold land for 2f times the cost, and 
gained $1795|^; required the cost and sale? 

100. J can whitewash a fence in 4 hours, and H in 6 hours ; 
how long would it take both together ? 

101. A tank has 3 pipes, the first will fill it in 8 hours, the 
second in 9 hours, and the third will empty it in 10 hours ; 
in how many hours will the tank be filled if all run together ? 

102. F and G are a certain distance apart, and go towards 
each other ; in how many minutes will they meet if F can 
go the whole distance in 10 minutes and G in 12 minutes ? 

108. Ten boxes, or 24 barrels, or 40 kegs will fill a certain 
room ; what equal number of boxes, barrels and kegs will 
fill the same room? 

104. A and B together can buy | of a farm ; A and C, ) 
of it ; and B and C, J of it ; what part of it can each alone 
buy? 

106. A and B can do a certain work in ^ days, A and 
C in 6 days, and B and C in 8 days ; in how many days can 
each do the work? 
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106. A boy has enough money to buy 140 oranges and 140 
apples, or 180 oranges and 180 peaches, or 210 apples and 
210 peaches ; how many of each could he buy? 

107. If a man travels 6i hours per day, in how many days 
will he travel 100 miles, at the rate of 3 J miles per hour? 

108. In how many days will a man earn $15| by cutting 
wood at $1 per cord, if he can cut 3f cords per day? 

109. A boy sold 12 pigs for $26^, and lost $5^; what 
did the pigs cost apiece ? 

110. On 6J tons of coal a grocer made a profit of $5| by 
selling it all for $58^ ; what was the cost per ton ? 

111. A boy sold J of his melons at $^ each, and the re- 
mainder at $J each, receiving $14 for all ; how many melons 
had he? 

112. A farmer sold ^ of his wheat at $1^ per bushel, | 
of the remainder at $1^^ per bushel, and what was left at 
$^r P^i* bushel, receiving $6073^ for all ; how many bushels 
were there? 

113. A owned ^ of a vessel and sold /^ of his share, B 
owned ^ of the vessel and sold ^ of his share ; they to- 
gether received $1287 ; what was the value of the vessel at 
that rate ? 

114. In an orchard ^ of the trees are apple, J of the re- 
mainder, peach ; f of the number left, pear ; and the balance 
432, plum; how many trees in all? 

115. I of a farm was sold at $25J per acre, f of the re- 
mainder at $30f per acre, and the remainder, 49J^ acres, at 
$32| per acre ; the gain was $96^^^ ; what was the cost per 

acre? 
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116. If A give B J as much money as B has, then B give 

A ^ as much as A would then have, each would have $12 ; 
how much has each ? 

117. A merchant has 3 casks, A, B and C, each contain- 
ing wine. He pours from A into B and C each ^ as much 
as they contain, then pours from B into A and C each J as 
much as they contain, then pours from C into A and B each 
^ as much as they contain, and each then contains 60 quarts ; 
how many quarts did each contain at first? 



DECIMALS. 

180, A decimal fraction, or decimal is a fraction whose 
denominator is 10, 100, 1000, etc. 

0) ^^ -Aftri tJMtT' are decimal fractions. 

181 • For convenience, the denominator of a decimal is 
not written, but is indicated by prefixing a period, called the 
decimal point, and a sufficient number of ciphers to the 
numerator, so that 

T'ke number of figures in the decimal is equal to the 
number of ciphers in the denominator. 

.03 indicates 2 ciphers in the denominator, or i\-^. 
.019 " 3 " " " " xJliy. 

.0203 " 4 *« " " " rill^. 

State what is indicated by the followfng, and write in full 
the value of each : 

.5 .023 .0506 .000154 

.07 .0270 .00035 .0205604 

Express the following decimally : 

iff' Ao* xioir- T?^i^* 

'•V' 1000- TTToTre* TwSS^* 
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182. The unit of Xh^ first figure on the right of the deci- 
mal point is tenths; of the second^ hundredths; of the 
thirds thousandths; of the fourth^ ten-thousandths; of the 
fifths hundred-thousandths^ etc. 

T11,,.»«.a»,*^» . aOT «27 800 4-20 4-7 __ «00 x_ 20 _x_ 

Illustration : .827 = — — == j-;^^^^ = To oo + Too o + 

j^O^O P = A" ~l" tJtt "i" ToW ^^ 3 tenths 2 hundredths 7 thousandths. 

183. Principi-e. — The orders or units of decimal figures 
decrease from left to right by the scale of ten ^ just as inte- 
gers do. 

In .37594, what is the value of 3? of 5? of 7? of 9? o.- 
75? (Ans., 75 thousandths; the unit is that of the last 
figure). Of 59? of 94? of 375? of 759? of 37594? 

The denominator of a decimal is the name of its right-hand order. 

184. Since decimals are expressed according to the fun- 
damental laws of integers (see Art. 24), 

An integer and a decimal may be written together in a 
single number, 

300 + 30 + 3 -f T^^ + tJo may be written 838.33. 

6 and i\ is written 6.3. 9 and yj^ is written 9.03. 

7 and -^^ is written 7.13. 13 and ^^ is written 13.006. 

185. Mixed numbers, also called decimals, are num- 
bers composed of integers and decimals. 

(1) 17.4, 203.015, are mixed numbers. 

186. The relation of integral and decimal orders of thft 
scale Is clearly shown in the foUoNvm^ 




Units. 333S333.3 33333 



Imtkgers. Decimals. 



The number is read, 3 million 333 thousand 383, and 
331 thousand 333 miJlionths. 

All integrsl orderi on the left of the unit's place are multiples 
of this unit, all decitnftl orders on the right are decimal parts of this 
unit, and the values of the unite, equallj* diaUnt from this fandu- 
menial uail, are reciprocals of each other. 

Thus, the Sd order on the left Is 1 ten, and the 2d order on the 
right 1b I tenth; the 8 order on the left is 1 kundrtd, and the Sd order 
on the Tight ii I handredth. 

187. To wr«« dectmata. 

(1) Write 83 hundred-thousandths. 

Bxplanatimi.— Hundred- thousandths requires Operation, 

five places of decimals, since there are live O's .00083. 

tn lj)O,O00, the denominator; and as there are onl;! two figures or 
places In 8S, the numerator, It is necessary to prefix three O's. Hence, 
I writn the decimal point, three O's and 88. 

RiTLB. — Make the decimal pointy and after it write the 
requisite number of cifhers and the numerator. 

In writing mixed numbers, write the Integer first, and then the 
decimal. The decimal point Is called and, and emphasized to indi- 
cate that what follows Js the decimal part. 
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EXERCISE XXXIV. 

Write the folloWing decimally : 
2. 31 hundredths. 8. 35 thousandths. 

4. 124 thousandths. 5. 305 millionths. 

6. 25 and 6 tenths. 7. 31 and 8 hundredths. 

8. 425 and 517 hundred-thousandths. 

9. Forty-three thousand twenty-five and sixty-four ten- 
thousandths. 

10. Three hundred fifty-six and forty-nine thousand six 
hundred ninety-seven billionths. 

11. Five million and twelve ten-millionths. 

12. Three thousand seven and six million seven hundred 
forty-two thousand six billionths. 

13. Sixty-five and eleven hundred-thousandths. 

14. Forty-nine and six thousand five ten-thousandths. 

16. Terr- !«• ^ftftftr- 17. lUUh- 
18. Dj^, 19. 24xf*ir- 20. ^OS^Uh- 
21- l^Y^^. 22. 409lT^fy^. 28. ^jnrrftnnnr' 
188. To read decimals. 

(1) Read .073. 

Considered as an integer, the number is 73, and the name of the 
lowest order is thousandths. Hence, the decimal is read, seventy- 
three thousandths. 

Rule — Read the decimal as an integer^ and give to it the 
name of the lowest order, 

EXERCISE XXXV. 
Read the following: 

2. .06. 8. 10.010. 4. 251.3. 

6. .005. 6. 12.012. 7. 64.037. 

8. .042. 9. 365.007. 10. 444.444. 

11. .507. 12. 40.0040. 18. .161616. 

14. .4716. 16. 3.33331. 16. I.OIOOOI. 

17. .00837. 18. B5.6^41\. 19. 885.0095. 



DECIMAL CURRENCY. 121 



DEGDCAL GUSBEHC7. 

189« The currency of a nation is its money. 

190. A decimal currency is a currency whose denom- 
inations increase and decrease by the decimal scale. 

191. The United States Money is a decimal currency, 
as shown by the following 

Table. 



10 Mills (/w) = 1 Cent. c. or ct. 

10 Cents = 1 Dime. d. 4 ^ 5 ^ 

10 Dimes = 1 Dollar. $ I 1 «j « I 1 I 

10 Dollars = 1 Eagle. E. Illllll 



« 



$1 = 10 d. = 100 ct. = 1000 m.' 



1111.111 

Dolls. CU. M 



In business operations eagles are regarded as tens of dollars^ and 
dimes 9A tens of cents. Thus, 4 eagles is written $40; 9XidfZ dimes ^ 
30 cents. 

192. The dollar is the unit, and the only denonrtinations 
used in practice are dollars and cents. Cents are hundredths, 
and mills thousandths, of a dollar. 

Hence, dollars are written with the sign ($) prefixed to them, and 
the point ( .) placed after them, and cents and mills are written in 
the hundreths and thousandths places respectively on the right ot 
the point. 

Thus, we write 12 dollars 23 cents and 6 mills, $12,236; 

12 dollars 4 cents and 3 mills, $12,043. 

Generally, in business calculations, if in the final result the mills 
are less than 5 they are not regarded ; if 5 or more than 5, they are 
considered a cent. 

Thus, we write $12, 23 cts. 6 m., $12.24. 

193. Principle. — The system of notation^ and all the 
operations in decimal currency^ are the same as correspond- 
ing operations in integers and decimals. 
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BEDUCnOt OF DEGDfALS. 

194. Principles. — 1°. Annexing a cipher to a decimal^ 
or removing one from its rights does not change its value, 

(I) Since V\f = AV = iW = AWr» etc., wc have 
.3 = .30 = .800 = .8000, etc. 

2°. Two or more decimals may be reduced to a common 
denominator by annexing ciphers at the right until the 
decimal places are all equal. 

Thus, .34 and .017 = .340 and .017 = i^ and i^. 

3°. Removing the decimal point one^ two^ threes etc.^ 
places to the rights is equivalent to multiplying the decimal 
by 10, 100, 1000, etc. 

Thus, 10 X 3.74 = 87.4. 

For, 10 X (3 + A + T*1f) = 80 + 7 + A = 37.4. 

Again, reversing the preceding principle, we have 

4°. Removing the decimal point one^ two^ three^ etc.^ 
places to the left is equivalent to dividing the decimal by 
10, 100, 1000, etc. 

19i. ToredueeadeeinuatoaeamnumfraetiUm. 

(1) Reduce .675 to a common fraction. 

Solution : .676 = iViftr = m = «, An8. 

'^^5^.lL.-Express the decimal as a common fraction, and 
reduce it to its simplest form. 

EXERCISE XXXVI. 
Reduce to common fractions : 

5* -^g «• 125 4. .08125 

Q ' •• -^^5 '. .015625 

•• '^^^ 10. .001975 
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11. .Ulf. Solution. .U^ = j^ = 1^^ = |. 

12. .6J. 18. .038 J. U. .923^1^. 
15. .9|. 16. .47^. 17. .01339^ 
Express by an integer and common fraction : 

18. $6.4. 19. $5.75. 20. $7,375. 

21. $3.6. 22. $6.33i. 28. $2.0284^. 

196. To reduce a common fraction to a dedmtU. 

(1) Change | to an equivalent decimal. 

Operation, 
i = im = im = .375. Or, I = ^i^ = .375. 

Rule. — Annex ciphers to the numerator^ divide by the 
denominator^ and point off as many decimal f laces in the 
quotient as there are ciphers annexed. 

EXERCISE XXXVII. 



Reduce to decimals : 




2. f. 8. if 


*• ^^ 


5. f . 6. JV- 


'• tJt- 


8. \ of f. 9. f of f , 


10. f of if. 


II J 12 H J 


18. \ ■ I 



1 - i H + I i of f of x*U 

197. When the numerator, with ciphers annexed, is ex- 
actly divisible by the denominator, the result is called a 
perfect decimal. Thus, .25, .375 2ire perfect decimals. 

198. When the denominator of a fraction in its lowest 
terms contains any other prime factor than 2 or 5, the divi- 
sion of the numerator by the denominator cannot be exact, 
and the result is called a circulating decimal; and the 
figure or set of figures repeated is called the repetend. 

Thus, ,833 -f and .4545 -f- are circulating^ decimals^ and the repeat- 
ing figures, 3 a«d 45) are the repetends. 
For circulating decimals, see Appendix, Art. 460. 
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ADDinOV AID 8UBTSACTBIV. 
199. To find the num of two or wunre dedmuOBm 

(1) Find the sum of 6.24, 17.8, and 9.786. 

Analysis. Opetatioii. 

f>240 thousandths = 6^4 

17300 thousandths = 17.S 

•Jifih tnousandths = 9.786 

'3;$m thousandths = 33.336 

Hvi.K I. —Write the numbers so that units of the same 
order stand in the same column and points in the same line, 

W. — Add as in integers^ and place the decimal point ht' 
fore the order of tenths in the sum. 

3(K). To subtmct one dednuU from another* 

(2) From 10.24 subtract 9.7538. 

Analysis. Operation. 

1 fi24O0 ten-thousandths = 16.24 

07ri»8 ten-thousandths = 9.7538 

iUHVii ten-thousandths = 6.4862 

RiMJC I. Write the subtrahend under the minuend^ so 
that Nuits of the same order stand in the same column, 

II. Subtract as in integers^ and place the decimal point 
in fore the order of tenths in the remainder. 



KXERCISE XXXVIII. 
Kiiul tlu* sum: 

n. Of ar)., :i.r), .35, and .035. 

4. Of .()H;j, 21.01, 2.5 and 94.5. 

ft. Of I8.a7, 23.504, 14.375 and 16.7. 

A. Of 28.250), .15.309, 427.48 and 32.6846. 

7. or «,#«,/ 128 thousandths, 23 and 78 hundredths, 18 
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Find the value : 

8. Of 3.6167 + 21.611 + 6888.32. 

9. Of 165.13 + 46,67 + 61.87 + 676.167895 + 165.13 + 
1121.6116. 

Find the difference : 

10. Of 91.61 and 2.6671. 11. Of 425.824 and 226.75. 
12. Of 97.7 and 27.028. 18. Of 125.26 and 47.508. 

14. From 75 and 4 tenths take 53 and 647 thousandths. 

15. Find the value of 6.1 — 1.99999. 

16. Take one hundred fifteen and seven hundredths from 
tiiree hundred fifteen and twenty-seven ten-thousandths. 

17. From one million take one millionth. 

18. One melon Weighs 13.75 pounds, a second 17.7 
pounds, and a third 16.125 pounds; what is the united 
weight.? 

19. A farmer owed $217,925 ; at onetime he paid $62.75, 
at another $53.8 and at a third $48,675; how much did he 
still owe ? 

20. A lad went into a store with $18.25, of which he 
«pent $3,875 for a vest, $1.80 for a knife, $.45 for a bat, 
•nd $8.5 for a saddle; how much had he left? 

21. A man traveled 25269.111505 miles in 4 years; the 
fe year he traveled 59.059 miles, the second 25000.0025 
'^iles, and the third 205.05 miles ; how far did he travel the 

(fcurth year.? 

22. A farmer planted 174.13 acres in corn, 48.63 acres 
'ess in cotton than in corn, 85.017 acres in oats and enough 
^^ wheat to have 500 acres planted in all ; how many acres 
^ere planted in wheat ? 

28. The mercury in a thermometer stood at 8.0° ; the first 
lay it fell 2.6585°, the second it fell .37615° less than on the 
iTst, and on the third it fell .25128° less than on the second; 
^ow much above did it then stand ? 
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24. If a barrel of flour cost $6.3^, a gun $19f , a saddli 
$10.8f, and a suit of clothing $21,375; what is the cost of 

all? 

26. Find the value of 750 — (476.0f —87^). 

26. The niercury in a barometer stood at 16.5 inches 
Monday and at 23.465 inches Friday ; on Tuesday it rose 
5.237 inches and on Thursday it rose 2.8395 inches; did it 
rise or fall on Wednesday, and how much ? 

MULTIFLIGATIOV. 

201. To find the product of two deeimdlsm 

(1) Multiply .346 by .08. 

Analysis. Operation. 

.846 = ^\V\>; .08 = y8^. .346 

.08 

T^oW X tJif = rJiSJir = .02768 

Kui^^.—Afultiply as in whale numbers, and in the pro- 
duct point off as many decimal figures from the right as 
there are decimal places in both factors, prefixing ciphen 
when necessary to supply the deficiency, 

EXERCISE XXXIX. 

2. Multiply 8.47 by 4.6. 

8. Multiply .857 by .27. 
Find the value : 

4. Of 16.5 X 16.5. 6. Of .0046 X .1234. 

6. Of 324.7 X .75. 7. Of 61.76 X .0071. 

Find the cost: 

8. 0£ 4.75 acres of land, at $5.35 per acre. 

9. Of 4.5 pounds of lard, at $.1725 per pound. 
M. Of 15.225 yards oi v»\te, ;it ^.CVft-; ^^j ^.^ 
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11. A railroad train ran 7.161 hours, at the average rate 
of 36.5 miles per hour ; required the distance passed over. 

12. A man ovfned .6711 of a factory and sold .6543 of his 
share ; what part of the factory did he sell ? 

18. If the pulling force of a loaded wagpn is equal to 
.2658 of the load, what force is exerted by a team when 
drawing a wagon loaded with 4 bales, each weighing 562.5 
pounds ? 

14. If 7.985 acres of land produce an average of 35.75 
bushels of wheat per acre; what is tKe wheat worth at 
$1,375 per bushel? 

16. Find the value of (184.6 — 120.3f + .IJ) X .02^. 

16. A sample of lignite or brown coal from Clark 
County, Ala., was analyzed at one of the stations of the 
Louisiana State University, and found to contain .2875 of 
moisture, .2945 of volatile matter, .2885 of fixed carbon, 
and the remainder ash ; how many pounds of each are there 
in a sample of 145.25 pounds? 

202* Oughtred's Method. In the multiplication of de- 
cimals it is frequently not necessary that all the decimal 
places of the product should be found ; in which case the 
work may be abbreviate^ as follows : 

(17) Find the cost of 27.653 pounds of sugar at 9.157 
cts. a pound, retaining two places of decimals. 

Ordinary Method. Abbreviated Method. 

$27,658 $27,653 

9.157 761.9 



19 8671 24888 =2766X9+3. 

188 266 276 = 276 X 1 + 0. 

276 68 138 = 27 X 6 + 3. 

24887 7 19 =2X7 + 6. 

$268 21|8621 $263.21 = required product. 

Explanation. — ^The ordinary method gives 6 places of decimals, or 
4 more than the required number, thus rendering UTirv«c«%%^T'^ >^e^ 
several figures oa the right of the vertical line. 
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In the abbreviated method, I write the units figure of the multi* 
plier under that figure of the multiplicand whose place it is proposed 
to retain in the product, and write the other figures of the multiplier 
in reverse order, so that the product of each figure by the one of the 
multiplicand above it, will be of the order required in the decimal. 

Then, in multiplying, I begin, for each partial product, with that 
figure of the multiplicand which stands above the multiplying figure, 
observing to add to the product the number nearest to that which 
would have been carried if the places at the right had not been re- 
jected. Write down the several partial products, so that the right- 
hand figure of each shall be in the same column, and their sum will 
be the product required. 

Notes. — 1. In obtaining the number to be carried to each con- 
tracted partial product, it is generally necessary to multiply (mentally) 
only one figure at the right of the figure above the multiplying 
figure; but when the figures are large, the multiplication should 
commence at least iwo places to the right. 

2. Observe, that when the number of units in the highest order of 
the rejected part of the product is between 5 and 16, carry 1; if be- 
tween 15 and 25 carry 2; if between 25 and 35 carry 3; and so on. 

3. There is always a liability to an error of one or two units in 
the last place, which may be obviated by performing the operation 
as if one more decimal place were required. 

(18)* Multiply .24367 by 36.75, retaining 2 decimal places ; 
and 4256.785 by .00564, retaining 3 decimal places. 

Operation. Operation. 

0.24367 4256.785 

5763 46500.0 



J2 ^'^^ 

^*^ 2554 

^1 170 

24.007 



8.95 



19. Multiply 3.141592 by 52.7438, retaining 4 places of 
decimals in the product. 

20. Multiply .0716 by 1.326, retaining 3 decimal places in 
//re product. 



I 
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t\. Multiply 26.58 by 5.6^, extending the product to 2 
decimal places. 

22. Find the correct value of .12^^ X 12.3f to 3 decimal 
places. 

28. What will 28.75 tons of hay cost, at $12,578 per ton, 
omitting mills in the answer. 

24. Multiply 64.01082 by .3537, preserving 5 decimal 
places in the product. 

25. Of 175.24 pounds of cane juice, .1683 is total solids, 
of which .8037 is sucrose, and there is .0735 as much glu- 
cose as sucrose ; find the amount of total solids, sucrose and 
glucose, to 4, 3 and 2 decimal places, respectively. 
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203* To divide one dedtnal by another. 

(1) Divide .315 by .7. 

Analysis. Operation. 

.315 = -Ay\j; .7 = i^~ . 7|.315 

Rule. — Divide as in whole numbers^ and in the qiiotioii 
point off as ?nany decimal figures ft-oin the right as the 
decimal places of the dividend exceed those of the divisor, 
prefxing ciphers^ if necessary^ to supply the deficiency. 

Notes. — 1. When there are more decimal places in the divisor 
than in the dividend, make them equal by annexing ciphers to the 
dividend before dividing. 

2. If there is a remainder, ciphers may be annexed to it as deci- 
mals, and the division continued at pleasure. 

3. When there is a remainder at the close of the operation, the 
sign -f- should be annexed to the quotient to show that it is not 
complete. 



130 FRACTIONS. 



EXERCISE XL." 

2. Divide 25.65 by 5.7. 3. Divide 182.75 by 4.26. 

4. Divide .00432 by .009. 6. Divide 270 by .72. 

Find the value: 
6. Of 7.25406 -- 9.57. 7. Of .0949416 ~- 1.326. 

8. Of 30614.4 -=- .9567. 9. Of 15227.56 -- .1234. 

10. Divicle 41448651.06 by 78205002. 

11. Divide .000019737 by 153 thousandths. 

12. Divide 7.2091365 by .5201. 

13. Divide 1 by 3.141592. 

14. If 14.75 bushels of wheat cost $18.4375, what is the 
cost of one bushel ? 

15 At $125.78 per hogshead, how many hogsheads of 
sugar can I buy for $3616.175? 

16. How many acres of land can be bought for $245,792, 
at $76.81 per acre.'* 

17. If .0716 of a farm is worth $94.9416, what is the en- 
tire furm worth ? 

18. If the freight on 5865.875 tons of coal is $6599.109375, 
what is freight per ton ? 

19. An American deposited $76988.03 in the bank of 
England ; how many sovereigns had he in bank, the value 
of a sovereign being $4.8665 ? 

20. A quantity of oyster shell marl from New Orleans 
was found to contain .681 of lime and .0012 of niaenesia, 
and there were 84.975 pounds more of lime than magnesia; 
what quantity of marl was analyzed.? 

204. Oughtred's Method. If the quotient is not required 
to contain figures below a certain denomination, the wo^k 
may he abridged as follows: 
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(21) Divide 75.46254 by 3.20354, extending the quotient 

to 3 decimal places. 

Operation. 
3.2036|4)76.462|64(23.656. Explanation.— I first consider how many 
64070 figures, in all, the quotient must contain. 

11391 There will evidently be 2 places of whole 

9610 numbers, and since 3 decimals are re- 

1781 quired, there will be 6 places in all. 

1601 Then, for the first contracted divisor, I 

180 take as many significant figures from the 

160 left of the given divisor as there are places 

20 required in the quotient; and at each Kub- 

19 sequent division I reject one place from 

1 the right of the last preceding divisor. 

In multiplying by the several quotient figures, I carry from the re- 
jected figures of the divisor as in contracted multiplication. 

Note. — There is often some uncertainty about the last figure of 
the decimal, which may be obviated as in contracted multiplication. 
Thus, in the preceding example, had the division been carried to 4 
decimal places, and the last figure of the quotient rejected, we should 
have obtained the true answer, 23.555. 

22. Divide 12.9 by 8.256, retaining 3 decimal places. 

23. Divide 7.2091365 by .52^1, carrying the quotient to 3 
decimals. 

24. Divide 252070.520751 by 591.57, extending the quo- 
tient to 4 decimal places. 

25. If 589 pounds of sugar cost $36.6947, what will one 
pound cost, disregarding tenths of mills in the answer.? 

26. Find the value of 478 Jf -i- 1.43f to 2 places of deci- 
mals. 

27. How many times is 1.4142136 contained in 200000, 
omitting decimals in the answer. 

28. The circumference of the earth at the equator is 
24899^^ miles ; find to 3 decimal places the length of one 
degree of longitude at the equator, each degree being ^^ of 
the circumference. 
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SHOST BUSOESS METHODS. 

205* Quantity, in busintrss transactions, is the amount of 
any commodity bought or sold, 

206* Price is the value in money of a given unit of the 
quantity. 

207* Cost is the value in money of the entire quantity. 

208. An aliquot part of a number is an exact divisor of 
that number. 

Aliquot Parts ok Oxe Dollar. 

50 cts. = J of $1. 33J cts. = J of $1 

25 cts. = J of $1. 16| cts. = J of $1 

20 cts. = J of $1. 12J cts. = I of $1 

10 cts. = T^ of $1. ^^ V 8J cts. = ^ of $1 

5 cts. = ^ of $1. 6J cts. =^oi $1 

209. To find the cosi ^hen the quantity is givefi, and 
the price is an iUiquot part nf $1. 

Note. — The symbol @ stands for <?/, and is usually written before 
the price. 

(1) What Cost 18 yards of cloth, ((t 12J cts.? 

Explanation. — At $1 per yard the cost Operation. 

would be $18; hence, as the price is J of |; of $18 = $2 J, Ans. 

$1, the cost is I of $18, or $2}. 

Rule. — Take such a part of the giz^epi quantity^ regarded 
as dollars, as the price is e?/" $1. 

EXERCISE XLI. 

Find the cost : 
2. Of 6 slates, (^ 20 cts. 
8. Of 37 bushels of apples, (a> t^^ cts. 
4, Of 14 melons, ((b 16| cts. 
6. Of 75 pounds of lard, (c^ W^^ cU. 
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6. Of 26 readers, (cb 25 cts. 

7. Of 57 quarts of milk, (a) 6J cts. 

8. Of 13 ties, (cb 50 cts. 

9. Of 3q yards of delaine, (a) 50 cts. 

10. Of 18 pencils, (a) 8^ cts. 

11. Of 30 spellers, (a) 12J cts. 

(12) What cost 23 knives, (a) $1.25.? 

Bxplanktion. — At $1 a knife, the cost would be Operation. 

$23; hence, as the price is $1 -|- $J the cost is 4)$2o, 

$23 + i of $23, which is $28.75. 6.76 

$28775 

Find the cost: 

13. Of 25 hams, (cb $1.50; of 18 yards of silk, (cb $1.33f 
U. Of 97books, ra)$1.16f ; of 450 feet of hose, fa) $1.1 2^. 

210. To find the quantity when the cost is given^ and 
the price is an aliquot part of $!• 

(15) How many books, at 25 cents, can be bought for $7? 

Bzplanation. — If the price were $1 a book. Operation. 

$7 would buy 7 books; hence, since the 4X7 books=r 28 books. 
price is \ ot $1, $7 will buy i times 7 books. 

Rule. — Multiply the number of dollars in the cost by the 
number of times the price is contained in one ctollar, 

16.' How many yards of cloth can be bought for $8, (ob 
12J cts. ? (cb 16f cts. ? (cb 20 cts. } 

17. How many pounds of butter can be bought for 
$17.75, (cb 25 cts. ? (cb 33| cts. } (cb 50 cts. } 

18. A gi'ocer received $5 for a cheese, (cb 1G| cts. ; what 
did the cheese weigh ? 

19. How many dozen peaches can be bought for $6.50, 
(cb 6J cts. per dozen } (cb %\ cts. per dozen ? 

20. How many hats, (cb $1.33^, will $20 buy.? 

21. How manj hoes, (cb %\,2(}, will $7^ buy? 
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22. How many pounds of cotton, (cb S\ cents, will pay for 
120 yards of ribbon, (cb 25 cts. ? 

88. Bought 642 bushels of apples (cb 33^ cts., and paid for 
them with oats, (cb 62^ cts. a bushel ; how many bushels were 
required ? 

211. To find the cost^ when the quantity is sold by 
Ihe lOO or lOOO. 

(24) What cost 575 rails at 75 cts. per hundred? 

Explanation. — 676 = 5.76 times Operation. 

100; hence, 676 rails cost 6.75 times 676 h- 100 = 5.75 

as much as 100 rails, or $4.3125. 6.75 X 76 cts. = $4.3126. 

Kv\.K,--^ft^/tip/y the price per 100 or lOOi^ by the hitn- 
drcdth or thousandth part of the given quantity. 

The letter C is sometimes used for hundred^ and Miox thousand. 
26. What is the cost of 2540 boards, at $1.80 per C. ? 

26. What will be the freight on 465 pounds of merchan- 
dise at $.G2 per C. ? At $1.85 per M. .? 

27. What will 3840 pounds of sugar cost, (ob $8.50 per C. ? 
28^ At $35 per M., what will 40450 cigars cost? 

29. At $8 per M., what will 25675 bricks cost.? 

30. What cost 2540 cedar posts, at $9.25 per C. ? 

31. What cost 4550 envelopes, at $3.25 per M. ? 

?ii* Tf ^^*^ ^^^ ^^^ when the thing or quantUy is 
sold by the ton of 2000 pounds. 

(32) At $5.60 a ton, what will 1750 pounds of coal cost.? 
Explanation.-Since $6.60 is the price Operation 
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Rui-E. — Multiply \ of the cost per ton by the one thousandth 
part of the given quantity, 

88. At $12 per ton, what is the value of 5 loads of hay, 
each weighing 1640 pounds.'^ 

84. What cost 15450 pounds of guano, (cb $75 per ton? 

85. What is the freight on a quantity of goods weighing 
10350 pounds, (cb $5.40 per ton.? 

86. Find the cost of 5450 pounds of cotton seed, at $8.10 
per ton. 

AocountB and Bills. 

213, An account is a record of business transactions 
between two parties. 

214. A debt is money, goods, or services due from one 
party to another. A debtor is a person who owes a debt, 
a creditor one to whom a debt is due. 

215* A bill of goods is a written statement given by 
the seller to the buyer, containing the date of the purchase, 
the names of the buyer and seller, a list of the goods 
bought, with their prices and the total amount. 

216. An item is any article in the bill ; extending an 
item is finding its cost, and the footing is the entire cost of 
all the items in a bill. 

217. A bill is receipted when the words ** received pay- 
ment " are written at the bottom, and it is signed by the 
creditor, or by some one duly authorized. 

The following abbreviations are often used: Account (Acct. or 
%), Amount (Amt.), M (@), Balance (Bal), By (per), Creditor 
(Cr.)> Debtor (Dr.), Merchandise (Mdse.), Payment (Payt.), Paid 
(Pd). Pound (lb.), Received (Reed.), The same (Do,^, ^^^^.moYv^^\ 
(Prpx.> '£hie month (InsL), Last month (Ult.) . 
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EXERCISE XLII. 
218. Copy and find the footings of the following bills: 



(1) 



Mr, y. M. Hart, 



Baton Rouge, Jan. 26, 1889, 
Bought of Louis Kretz, 



2 doz. Cups and Saucers (cb $1.25 

IJ " Plates (cb 1.10 

IJ *' Ind. Salts (cb .35 

\ gro. Clothes Pins ., .(cb .25 

1 J doz. No. 1, Chimneys (cb .50 

l\ *' Ind. Butters (cb .35 

1 ea., Pitchers, (cb $.35, $.60, $.85 

Received Payment, 



Louis Kretz. 



(2) 



J/r. S. B, yones, 



Baton Rouge, Feb. 2, 1889. 
Bought of yolly <& Reynaud. 



.03| 
.02 
.15 
.65 



12 J gr. Hyd. Cocoaine (cb $.03 

7 '* Sulph. Atropia (cb .02J 

16 *' Codeia (cb 

lOJ ** Acetate Morphine (cb 

8 " Pure Grain Musk (cb 

3| ozs. Sulph. Quinine (cb 

Received Payment, 

yolly <& Reynaud. 

Make receipted bills in correct form : 

3. J. H. Jordan bought of Adkins & Marsalis, Arcadia, 
La., June 1, 1889, 4 gals, syrup (cb $.63; 14 lbs. starch (cb 
9J cts. ; 48 yds. sheeting (cb 16 cts. ; 3 lbs. Y. H. tea Gb 
$.90; 8 doz. eggs (cb 21 cts. *, 42 tbs. sugar (cb 13 cts. 
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4. Judge C. C. Cordill bought of J. Moore & Bro., St. 
Joseph, La., May 10, 1889; 42 yds. muslin,® 56 cts., 35 
sacks of oats, (a) $2^ ; 16 pairs cotton hose, (cb 87^ cts. ; 25 
pairs shoes, (a) $3J; 28 yds. silk (cb $1|. 

5. Prof. T. S, Sligh bought of Kidd & Lewis, Ruston, 
La., July 18, 1888, 85 lbs. coffee, (cb$^; 56 ibs. bar-soap, (cb 
$.06J; 36 lbs. tea, ©$.94; 75 yds. cassimere, fa) $|; 63 
gals, molasses, (cb $.37J ; 125 lbs. rice, (cb $.08^. 

6. Guilbeau & Martin, Bfeaux Bridge, La., sold Arcade 
Patin, Dec. 3, 1888, 94| lbs. bacon, (cb 9 cts. ; 75 lbs. bone- 
less bacon, (cb 14 cts. ; 256 lbs. ham, (cb 12^ cts. ; 325 lbs. 
shoulder, (cb 10 cts. ; 68 lbs. dried beef, (cb 16 cts. ; 32| lbs. 
Bologna sausage, (cb 18 cts. 

7. Dr. W. H. N. Magruder bought of David, Garig & 
Co., Baton Rouge, La., Dec. 2, 1888, 37 lbs. sugar, (cb 
$.06 J; 138 lbs. coffee, (cb $.17f ; 25 J lbs. rice, (cb $.06; 6 J 
lbs. starch, (a) $.03J; ^ gals, syrup, (cb $.45 ; 60 lbs. flour, 
(cb $.03J; 42 lbs. grits, (cb $.01|; 2 lbs. tea, (cb $.57 ; 15 
lbs. dried apples, (cb $.07J. The amt. due was paid to Bur- 
nett, Agent. % 

8. A. E. Read, Esq., bought of Doherty & Co., Baton 

Rouge La., May 5, 1889, ^ gross knives and forks, (cb 

$7.75; f gross tablespoons, fa) $12.25 ; 250 lbs. rod iron 
(1 in.),r3)$.02f ; f doz. axes, fa) $6 ; 2 kegs nails (lOd.), fa) 

$2.50; i doz. L. H. shovels, (cb $6.35; 2 B. F. Avery Sc 

Son stubble-diggers, (cb $75 ; 55 lbs. sad irons, (cb $.03J ; 2 J. 

H. Hall cotton plows, (cb $4,90. Thq ^mt, du^ was paid to 

Hereford for the Firm. 
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MISCELLANEOUS PROBLEMS. 
EXERCISE XLIII. 

219. 1. What common fraction is equivalent to .08125? 

2. Reduce *37-^ to a simple decimal. 

3. Reduce ^ of 1^ to a decimal. 

4. Reduce 3.2, .237^ and 13.2yJ^ to a common denomi- 
nator. 

5. Simplify (64.5 -f .015) — (64.5 X .015). 

6. Simplify .0512 -f- .032 -^ .005. 

7. From 25.6 -~- .064 take 32.4 X .015. 

8. How much is .082^ -v- .006J X 1.25 -5- .016? 

9. Find the cost of 327.25 pounds of sugar, (a) 8.75 cts. 

10. Find the cost pf 23.6J tons of coal, (cb $5.87J. 

11. Find the cost of ^ of 327.6 acres of land, at f of $124 
an acre. 

12. Find the cost of 2432.5 ibs. of cotton, at $.70f per 
hundred. 

13. Find the cost of 3175.75 Ibs. of hay, at $12| per ton. 

14. What will be the cost of 5.1 J lbs. of rice, at the rate 
of ($7.6875 -T- 187.5) per pound? 

15. If 19.25 acres are divided into lots of .8f of an acre 
each, what are all the lots worth at $5.35 a piece? 

16. At $12.75 per ton, what is the value of 9 J loads of 
hay, each weighing 1640.5 pounds? 

17. How much will a merchant receive for broadcloth 
which cost $6651, at $7.39 per yard, if he makes $J on 
each yard? 

18. A grocer sold 252 barrels of flour for $2047.50, and 
gained $.37J on each barrel ; what did he pay for the flour 
per barrel ? 

19. A farmer paid $791.23*^5 for 65 sheep (a) $4.50, 18 
cows (a) $23.35, and 6275 rails; what did the rails cost per 

hundred F 
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20. A man's salary is $1800 a year, of which he spends 
.125 for board, .097|. for clothes, and $220 for incidentals: 
in how many years will he have $3687.50? 

21. A farmer bought 115 sheep, (cb $3, of which he sold 
.82^1^ at a profit of $1.25 each, and the remainder at a loss 
of $.50 each ; how much did he gain by the operation ? 

22. A boy gave .40625 of his money for a gun and a sad- 
dle ; the gun cost $7.75 and the saddle $.875 less than the 
gun ; how much money had he ? 

23. Find the two numbers whose sum is 93.26 and whose 
difference is 1.357. 

24. A man lost .376 of his money, and after gaining. 3875 
as much as he lost, had $3848.50; how much had he at first? 

25. Find the G. C. D. of 12.375, 9.75*and 7.5. 

26. Find thS L. C. M. of 2.25, 4.5 and 9.375. 

27. A can do a certain work in 8.4 days and B can do the 
same in 9.24 days ; how long will it take both together to do 
the work? 

28. A and B together can cut 6.09375 cords of wood in 
6.25 hours, and A alone can cut 5.9 cords in 9.8J hours; in 
how manv hours can B alone cut 2.75 cords? 

QUESTIONS. 

What is a decimal? How is the denominator indicated? Give the 
rule for writing decimals. For reading decimals. 

What is currency? Decimal currency? Repeat the table of United 
States money. What denominations are used in practice? 

How are decimals reduced to a common denominator? Decimals 
tc common fractions? Common fractions to decimals? How are 
decimals added? Subtracted? Multiplied? Divided? 

In business transactions, what is quantity? Price? Cost? An 
aliquot part? Name some of the aliquot parts of a dollar. 

What is an account? A debt? Bill of goods? An item? H.qn(( 1% 
a bill receipted? 
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MEASURES.* 

220. Quantity is anything which can be measured. 
(I) Time, distance and money are quantities. 

221. Quantities may be classified into six kinds, viz. : 
values, extension, capacity, ^veight, time and angles. 

222. To measure a quantity is to find how many times 
it contains another known quantity of the same kind, called 
the measure. 

223. Standard measures are measures established by 
law or custom. 

(1) 1 mile, 1 peck and 1 ounce are standard measures. 

224. A principal unit of measure is the basis of a table 
of standard measures. 

(1) 1 dollar, 1 Troy pound, 1 solar day, 1 meter, etc., are principal 
units of measures. 

Note. — In the following tables, the principal unit of measure is 
printed in capital letters, as 1 POUND. 

225. A denominate number is a number whose unit is 
a standard measure. 

MEASUEES OF VALUE. 

226. Value is the worth of one thing as compared with 
another. 

The commercial value of any thing is its purchasing power, or its 
worth in market. 

""Aonty is a standard of value, and the medium of exchange. 

or other measures see Appendix, An. V\^» , 



MEASURES OF VALUE. 141 



227. United States money consists of stamped metals, 
called coins or specie, and printed bills or notes, called paper 

money (191). 

For a table of the name, value, composition and weight of each 
coin, see Appendix, Art. 472. 

228. Canada money is expressed in dollars, cents and 
mills, which have the same nominal value as the correspond- 
ing denominations of United States money. 

229. French money is the legal currency of France. 

Table. 

10 millimesj (m) make 1 centime (c.) 

10 centimest '* 1 decime (d.) 

10 decimes* " 1 ff^nq (fr.) 

The franc is equal in value to $.193, or about $i; and is also used 
in Switzerland, Belgium, and, under other names, in Italy, Spain 
and Greece. 

230. English or Sterling money is the currency of 
Great Britain. 

Table. 

4 farthings (qr. or far.) make 1 penny (d.) 
12 pence *' 1 shilling (s. ) 

20 shillings '* 1 pound or sovereign (£.) 

The pound sterling, which is represented by a gold sovereign, 
is equal in value to $4.8t>65. 
For a table of coins, etc., see Appendix, Art. 473. 

231. German money is the currency of the German 
Empire. 

Table. 

100 pfennige (Pf.) make 1 mark (RM.) 
The mark, which is a silver coin, is equal in value to $.238, or 
about $i. 
For table of foreign coins see Art. 480. 

a ... . — 

"Proaouaced: *dey-seem. f son -teem. \nu\-Ve«m. 
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Oral Exercises. 
In the following, name the missing numbers : 

1. 2 dollars = ( ) climes ; $5 = ( ) d. ; $7 = ( ) d. 

2. 6 dimes = ( ) cts. ; 12d. =( ) cts. ; 4J d. = ( ) cts. 

3. 8 cents = ( ) m. ; 6J cts. = ( ) m. ; 13 d. = ( ) cts. 

4. £r> = ( ) shillings ; £7 = ( ) s, ; £2 = ( ) s. 

5. 4 shillings = ( ) pence; 9s. =( )d.,=( ) far. 

6. 40 dimes = $( ) ; 65 d. = $( ) ; 75 cts. = ( ) d. 

7. 850 cents = ( ) dimes, = ( ) dollars, = ( ) mills. 

8. 12 farthings=( ) d. ; 36 far.=( ) d. ; 41 far. =( ) d. 

9. 72 pence = ( ) shillings ; 50d. = ( ) s., = ( ) far. 
10. liO pence = ( )s.,==( ) £, =(^ ) far. 

MEATUSES OF EXTENSION. 

233. Extension is that which has one or more of the 
dimensions, lengthy breadth^ and ihickfiess. 

Measures of extension are of three kinds : measures of 
lines, measures of surfaces, and measures of solids, in 
each of which the imperial yard of Great Britain is the 
standard unit, 

I. Linear Measures, 

233. A line has only one dimension, length. 

234. Long measure is used in measuring lines or dis- 
tances. 

Table. 

12 inches (in.) make 1 foot (ft.) 

3 feet ** 1 YARD (yd.) 

^ yards, or \^ ft. make 1 rod (rd.) 
320 rods make 1 statute mile (mi.) 
In measuring cloth, ribbons, etc., the yard is divided into halves, 
fourths, eighths, etc. In estimating duties in the Custom House, the 
ircJ is divided into tenths and hundredlVv^. 
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235. Surveyors' linear measures are used by land sur- 
veyors in measuring roatis and boundaries of land. 

Table. 
7.92 inches (in.) make 1 link (1.) 
100 links " 1 OHAiN(ch.) 

80 chains " 1 mile (mi.) 

The chain, called Gunter's chain, U \ rods or G<i feet long. Hence, 
25 links = 1 rod, and 4 rods = 1 chain. 

H- SurluB Heunrai. 

236. An angle is the opening between 
two right lines that proceed from a common 
point, called the vertex. 

Thus, ABD and DBC are oBg-tts, and B is their *~* 



When one line meetesnother tine 
equal, each angle Is a Rjght Angle, and the lin 
fe«d!cular to each other. 

Thus, ABE and EBC are right angles. 

237. A surface has /h'o dimensions, 
length and breadth; as the face of a 
blackboard. 

338. A square is a plane surface, 
bounded by four equal sides, and hav- 
ing four right angles. 

A Square Inch is a square, each side of 
which is 1 in. in length. 

A square measure Is called the square of the I 

239. Square measures are used in ( 




Tarlk. 



H4 square inches (sq. in.) n 
9 square feet 
30J square yards 
lEO square rods 



e 1 square foot (sq. ft. 

1 BQUADE YARD (sq. yd. 

1 square rod (sq. rd, 
1 acre lA..^ 



240. Surveyor's square measures are used chiefly i 
government surveys. 



C2.'> square links (sq. 1.) i 

ll> square rods 

10 square chains 
G40 acres 

1!G square miles 



e I square rod (sq. rd.) 
1 SQUARE OHAIN (sq. ch.) 
1 acre (A.) 

1 square mile (sq. mi.) 
1 township (Tp.) 



m. Cobio HeuDra. 



241. A solid is a body, vol- 
ume, or space, that has three 

dimensions, length, breadth, 
and thickness ; as a box, a room, 

242. A cube is a solid 
bounded by six equal squares, 
called Faces. The sides of these 
squares are called the Edges of 
the cube. 

A cubic incli Is a cube, each edge of which is 1 iu. in iengih. 
A cubic foot is a cube, each edge of which is 1 ft. in length. 
243. Cubic measures are used in measuring solids. 




Table. 



.ft.) 

.. yd.) 



1.) make 1 cubic foot (cu 

" 1 OUSrO YARD (ci 

" lcord(C.) 
t, long, 4 ft. wide, and 4 ft. htgh; and 
a cord foot is one foot in lei^^th of such a pile ; hence, 1 cord foot » 
A cord contaiPS 128 cu. U. 



, 1728 cubic inches (ci 
27 cubic feet 
128 cubic feet 
ord of wood is a pile 8 tt 
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Oral fixtreisei. 
Read the following, calling the missing numbers: 

1. 2 feel = ( ) in. ; 6 ft. = ( ) in. ; 3i ft. = ( ) in. 

2. 48 inches = ( ) It. ; 84 in. == ( ) ft. ; 30 in. = ( ) ft. 
S. 5yd. = ( )ft., = ( )in.;20ft. = ( )yd.,=( ) in. 

4. 4 rods = ( ) yd. ; 7 rd. = ( ) yd. ; 33 yd. = ( ) rd. 

5. 5 chains = ( ) rd., = ( ) yds., = ( ) ft., = ( ) in. 

6. 400 chains = ( ) miles, = ( ) rd. ; 5 mi. = ( ) rd. 

7. J mile = ( ) rd. ; 8^ yd. = ( ) ft. ; 7f ft. = ( ) in. 

8. 3 chains = ( ) links, ={ ) rd. , = ( ) yd. , = ( )f t. 

9. 2 sq. feet = ( ) sq. in. ; 5 sq. ft. = ( ) sq. in. 
i.0. 1440 sq. in. = ( ) sq. ft. ; 432 sq. in. = ( ) sq. ft. 
11. i acre = ( ) sq. rd., = ( ) sq. ch. ; J A. = ( ) sq. rd. 

13. i sq. mi. = ( ) acres ; ^ sq. mi. = ( ) acres. 

MEASUEES OF GAPACIT7. 

244. Capacity signifies extent of room or space, 

245. Measures of capacity are of two kinds : measures of 
uquids, and measures of dry substances. 

246. Liquid measures are used in measuring liquids. 

Table. 
4 gills (gi.) make 1 pint (pt.) 
2 pints '* 1 quart (qt.) 

4 quarts " 1 gallon (gall.) 

The gallon contains 281 cubic irK:hes. 

The barrel and hogshead have no fixed capacity, but vary when 
used for commercial purposes. Usually, especially in measuring 
cisterns, 1 barrel (bar.) = Sljr galls., and I hogshead (hhd) =^ 63 
galls. 

247. Apothecaries' fluid measure is used for meas- 
uring all liquids that enter into the composition of medical 
prescriptions. 
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Table. 

60 minims (m.) make 1 fluid drachm (£50 
8 £5 "1 fluid ounce (fg.) 

16 fS " 1 pint (O.) 

8 O • ** 1 GALLON (cong.) 

Notes. — I. Cong, is an abbreviation for congiarium^ the Latin for 
gallon; O. is the initial of octans^ the Latin for one-eighih^ the pint 
being one-eighth of a gallon. 

2. For ordinary purposes, 1 tea-cup = 2 wine-glasses = 8 table- 
spoons = 32 tea-spoons = 4 fj. 

248« Dry measures are used for measuring quantities 
that are not liquid ; such as grain, potatoes, etc. 

Table. 

2 pints (pt.) make 1 quart (qt.) 
8 quarts " 1 peck (pk.) 

4 pecks " 1 BUSHEL (bu.) 

The bushel is 8 in. deep, and 18^ in. in diameter, and contains 
2150.4 cubic inches. 

This table is of biit little practical use, as dry articles are nowgen- 
erally bought and sold by weight. See Art. 474. 

Oral Exercises. 

Read the following, calling the missing numbers : 

1. 40 gills = ( ) pt., = ( ) qt. ; 9 pt. = ( ) gills. 

2. 8 gallons = ( ) qt., = ( ) pt., = ( ) gills. 

3. 24 pints = ( ) qt., = ( ) gal. ; 18 qt. = ( ) gal. 

4. 120 minims = ( ) f 5 ; 5 f . S = ( ) f . 5 = ( ) m. 

5. 5 cong. = ( ) O., = ( ) f. S ; 48 f. S = ( ) O. 

6. 252 f. 5 == ( ) f . S = ( ) O. ; 70 O. = ( ) cong. 

7. 32 pints = ( ) qt., = ( ) pks. ; 32 qt. = ( ) pks. 
8. 20 quarts = ( ) pt., == ( ) pks. ; 2 bu. = ( ) pks. 



{ 
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M£ASUEES OF WEIGHT. 
249. Weight, is the measure of the force of gravity, 
which' draws bodies toward the center of the earth. 

260. Troy ^veight is used in weighing precious stones, 
gold, silver, etc. • 

Table. 
24 grains (gr.) mnke 1 pennyweight (pwt.) 
20 pennyweights '* 1 ounce (oz.) 
12 ounces " 1 pound (ft.) 

The standard unit of weight in the United States is the troy pound 
of the Mint, which is identical with the troy pound of Great Britain. 

251. Avoirdupois weight is used for all the ordinaiy 
purposes of weighing. 

Table. 
16 ounces (oz.) make 1 pound (ft.) 
100 pounds " 1 hundredweight (cwt.) 

20 hundredweight " 1 ton (T.) 

In weighing some of the coarser articles, as iron and coal at the 
mines, and goods on which duties are paid at the U. S. Cus^om 
Houses, the ionff ton of 2240 pounds is still used. 

252. Comparison of weights. 

1 ft. Troy = 5760 gr. Troy. 1 oz. Troy =480 gr. Troy. 
1 ft. Avoir. = 7000 gr. Troy. 1 oz. Avoir. = 437J gr. Troy. 

175 ft. Troy = 144 ft. Avoir. 

253. Apothecaries' ^veight is used in prescribing and 
in compounding dry medicines. 

Table. 

20 grains (gr.) make 1 scruple (J) or scr.) 

3 scruples ** 1 dram (a ^r dr.) 

8 drams '* 1 ounce (5 or oz.) 

12 ounces *' 1 pound (ft) 

The pound, ounce, and grain of this weight are the same as thosct 
of Troy weight. 
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Oral ExerdBM. 
Read the following, calling the missing numbers : 

1. 5 scruples = ( ) grains; 6 5 = ( ) 3> = ( ) g>*« 

2. 10 ounces = ( ) 3, = ( ) 3, = ( ) gr. 

3. 4S0 drams = ( ) S, = ( ) lb. ; 15 scr. = ( ) dr. 

4. 28800 grs. = ( ) 9, = ( )3 = ( )S = ( ) *• 

5. 3 pennyweights = ( ) grains ; 7 oz. = ( ) pwt. 

G. 5 pounds = ( ) oz., =( ) pwt. ; 3^ oz. = ( ) pwt. 

7. 1200pwt. ==( )oz.,= ( )lb. ; 120 pwt. = ( ) gr. 

8. 7 tons = ( ) cwt., =( )lb. ;5ib. =( ) oz. 

9. 4800 pounds = ( ) cwt., = ( ) T. ; 17 T. = ( ) fc. 
10. 3J cwt. = ( ) lb. ; 2J T. = ( ) cwt. ; 5| lb. = ( ) oz. 

MEASUBES OF TIME. 

% 

254. Time is a limited portion of duration. 

Table, 

CO seconds (sec.) make 1 minute (min.) 

60 minutes *' 1 hour (hr.) 

24 hours "1 day (da.) 

7 days " 1 week (wk.) 

4 weeks '' 1 month (mo.) 

3G5 days " ^1 common year (yr.) 

3GG days " ' 1 leap year. 

100 years " 1 century (cen.) 

255. The solar day is the interval of time between two 
successive passages of the sun over the same meridian. 

256. The mean solar day is the average length of all 
the solar days in the year. Its duration is 24 hours, and it 
Is the principal unit of time measures. 
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257. The civil year is divided 
months, thus: 



into twelve calendar 



January (Jan.) 
February (Feb.) 
March (Mar.) 
April (Apr.) 
May (May) 
June (June) 



1st mo.. 31 da. 
2d mo.. 28 da. 
8d mo.. 31 da. 
4th mo.. 30 da. 
5th mo.. 31 da. 
6th mo.. 30 da. 



July (July) 7th mo.. 31 da. 

August (Aug.) 8th mo.. 31 da. 
September (Sep.) 9th mo*. 30 da. 
October (Oct ) 10th mo. .31 da. 
Nov^mber(Nov.)llth mo.. 30 da. 
December(Dec.) 12th mo.. 31 da. 



In most business transactions, 80 days are counted as a month, 
and 12 months a year. 

A solar year ^ or the time of one revolution of the earth around 
the sun, is 865 da. 5 hr. 48 min. 49.62 sec. If we consider 365 da. as 
diyear, the time lost in the calendar in 4 years will amount to 1 day 
lacking 44 min. 41.52 sec. Hence, 1 day is added to February every 
4th year, which is called /^a/^^rtr. In 100 years this difference, 44 
min. 41.52 sec, amounts to 1 day, lacking 5 hr. 22 min. 42 sec; 
hence, every hundredth year we omit to add 1 day, thus losing 5 hr. 
22 min, 42 sec, which loss in the calendar amounts to abont 1 day in 
400 years. Hence, 

Every year f except those endinff with two 0*5, which is exactly divis" 
ible by 4, is a leap year', as 1832, 1860, 1888. 

£x'ery year ending with two 0*5, which is exactly divisible by 400, 
is a leap year] as 1600, 2000, 2800. 

Every year which is not so divisible is a common year; as 1863, 
1900, 2100. 

The civil day begins and ends at 12 o'clock, midnight. A. M. 
denotes the time before noon; M., at noon; and P. M., after noon. 

Oral Exercises. 

Read the following, calling the missing numbers: 

1. 5 da. = ( ) hr. ; 8 hr. = ( ) min. ; 12 min. = ( ) sec. 

2. 56 da. = ( ) wk. ; 240 sec. = ( ) min, 

3. 8 mo. = ( ) wk. ; 12 wk. = ( ) da. ; 60 hr. = ( ) da. 

4. 2J da. = ( ) hr. ; 100 sec. = ( ) min. ; \ hr. = ( ) min. 

Of the following, name the leap years : 

5. 1888; 1854; 1860; 1800; 1900; 2000 •, 2100 \ ^\^^\ 
1916; \^0A; 1935; 2600; 2228; 1890; 3200, 
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MEASURES OF AITGLES. 

258. A circle is a plane figure 
bounded by a curved line called the 
circumference, every point of which 
is equally distant from a point within 
called the center. 

S59. An arc is a part of the cir- 
cumference. 

Circle. 260. A degree is 1 of the 360 

equal arcs into which the circumference of a circle may be 
divided. 

261. An angle of one degree is 1 of the 360 equal angles 
that exactly fill the surface about a common point in a 
plane. 

An angle of 1 degree is constant, but the degree itself varies with 
every change in the size of the circle. 

262. The radius of a circle is a straight line drawn from 
the center to the circumference ; and the diameter is a 
straight line drawn through the center and terminated both 
ways by the circumference. 

263. Angular or circular measures are used in meas- 
uring angles, determining latitude and longitude, etc. 

I Table. 

60 seconds ( " ) make 1 minute ( ' ) 

60 minutes '' 1 degree (°) 

30 degrees '' 1 sign (S.) 

12 signs, or 360°, *' 1 circumference (cir.) 

264. A quadrant, or one-fourth of a circumference, is an 
arc of 90°. 

I 265. Miscellaneous Tables. 

12 things == 1 dozen. 24 sheets = 1 quire. 

12 dozen = 1 gross. 20 quires = 1 ream. 

on ^^'^^^ ^ ^ ^^^^^ gross. 2 reams = 1 bundle. 
20 things = 1 score. h Ww^\^^ =: \\ii\fe. 
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THE METBIG SYSTEM. 

266. The metric system is a decimal system of meas- 
ures. 

The system originated in France during the French Revolution of 
1789, at a time when there was a general disposition to abolish old 
customs. The object of the metric system was to establish a prac- 
tical and uniform system of measures in place of the confused and 
impractical ones which were then in use. 

In consequence ot its superior merits, it has been adopted, wholly 
or in part, by nearly all civilized countries. In the United States its 
use was authorized and recommended by an act of Congress in 1866. 

It all the other weights and measures were abolished, and the 
metric system brought into general use, it would not only secure uni- 
formity, simplicity and brevity in the calculations of Exchange; but 
would also materially diminish the labor of teaching and learning 
Arithmetic. 

A careful consideration of its chief merits is perhaps the best 
method of learning the system. 

Principal Points of Superiority. 

267. I. A single unit^ called the meter* is the basis of 
the entire system. 

Meter is from the Greek metron^ a measure, and is pronounced 
me'ter. It is about the ten-millionth part of the distance from the 
Equator to the North Pole. 

268* II. There are only two other principal units; the 

LITER and the gram. 

Liter is from the Greek litra^ a pound, and is pronounced ITter; 
and g^am is from the Greek g-ramma, a small weight, and is pro- 
nounced gram. The liter and gram each sustain a fixed relation to 
the meter. See Arts. 276 and 277. 

269. Ill- The names of the other denominations are 

formed, by prefixes which immediately show the relation of 

each to the principal unit, 

. 270. The prefixes for the higher denominations are the 
Greek numerals, viz. : deca, meaning 10; hecto^ TXieamw^ 
100; kilOy. meaning 1000 ; and myria, meamng \^Q^^. 
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271. The prefixcb for the lower denominations are the 
Latin numerals, viz. : deci, meaning .1 ; centi, meaning .01 ; 
and milli, meaning .001. 

These prefixes furnish the key to the whole system, and should be 
thoroughly committed to memory. 

Linear Measures. 

272. The legal length of a meter, which is the unit, is 
39.37 inches, and its approximate length is 1^ yard*. 

Table. 

10 mirii-me'ters (mm) = 1 cen'ti-me'ter (cm.) 

10 cen'ti-me-ters = 1 dec'i-me'ter (dm.) 

10 dec'i-me'ters = 1 meter ("^0 

10 me'ters = 1 dec'a-me'ter. (Dm,) 

10 dec'a-me'tcrs. = 1 hec'to-me'ter (Hm.) 

10 hec'to-me'ters = 1 kil'o-me'ter (Km.) 

10 kil'o-me'ters = 1 myr'ia-me'ter (Mm.) 

Notes. — 1. The accent ot each t/utt and prefix is on the yf/-*/ syl- 
lable, and remains so in the compound words. 

2. Abbreviations of the higher denominations begin with a capital^ 
those of the lower begin with a 5;«<7// letter. 

'The meter, like the yard, is used in measuring short distances; the 
kilometer, like the mile, in measuring long distances; and the centi- 
meter and millimeter are used for minute measurements. 

The following represents the exact length of 10 centimeters: 



niJ|iiii|iih|iiiiiiiii|iiiiiuii|iiiiiiiii|iiiiii(ii|iii(iiiii|iiii|iiii|^ 




The approximate length of a millimeter is ^V'"» » of * centimeter, 
\ in.; of a kilometer, \ mi. 

273. Surface measures are simply the squares of the 

linear measures. The legal area of a square meter, which 

is the unit, is 1.196 sq. yd., and its approximate area is 1^ 

sq. yd. 
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100 " 

100 " 

100 " 

100 '* 

100 '' 



sq. centimeter (sq. cm.) 

" decimeter (sq. dm.) 

*' meter (sq. m.) 

'* decameter (sq. Dm.) 

'• hectometer (sq. Hm.) 

'' kilometer (sq. Km.) 
'' myriameter (sq. Mm.) 



Table. 

100 sq. millimeters (sq. mm.)= 

100 '* centimeters = 

decimeters = 

meters = 

decameters = 

hectometers = 

kilometers = 

274. The ar (pro. ar) is th(^ unit of Land Measure ; it is 
a square, each side of which is 10 meters (1 decameter) in 
length, and hence its area is one square decameter. 

100 centars (ca.) make 1 ar (a.) 

100 ars '' 1 hektar (Ha.) . 

The square meter and its subdivisions are used for measuring 
small surfaces. 

The approximate area of an ar is \ sq. chain, or 4 sq. rods; of a 
hektar 2^ acres. 

275. Cubic measures are the cubes of the linear meas- 
ures. The legal volume of the cubic meter is 1,/J08 cu. 



yards, and its approximate value is 1,3 cu. yards. 

Table. 



1000 cubic millimeters (cu. mm.) = 



1000 
1000 
1000 
1000 
1000 
1000 



centimeters 

decimeters 

meters 

decameters 

hectometers 



cubic centimeter (cu. cm.) 

*' • decimeter (cu. dm.) 

meter (cu. m.) 

decameter (cu. Dm.) 

hectometer (cu. Hm.) 

kilometer (cu. Km.) 

myriameter (cu. Mm.) 



(( 
{( 

u 



kilometers ^ = 

The cubic meter is sometimes called a stere, from the Greek 
steriosy a solid. A stere is about | of a cord. 

Measures of Capacity. 

276. The liter (1.), which is the unit of 'measure^ \* 
equal m volume to a cube whose edge is a decimelet \ Ocv^X. 
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is, 1^^; of a meter. Its legal value is 1.0567 liquid quarts, 
or .008 dry quarts, and its approximate value 1 quart. 

Let the student produce the table by writing liter for meter 
in the preceding table of linear measures. 

The liter is used in measuring milk, wine, small fruits, etc.: and 
the hektoliter, which is about 2G^ gals, or 2f bu., is used in measur- 
ing grain, liquids in casks, etc. 

Measures of Weight. 

277. The gram is the principal unit of weight, and is 
equal to a cubic centimeter of distilled water at its greatest 
density, viz. : at 4*^ Centigrade, or 39.2° Fahrenheit. 

The legal weight of a gram is 15.432 grains troy ; and its 
approximate weight is \h\ grains. 

Let the student produce the table by writing gram for 

meter in the preceding table of linear measures. 

The gram is used in weighing gold, silver, jewels, letters, etc., and 
in mixing medicines; the kilogram (often called kilo), which is 
about 2^ pounds, in weighing common articles, as sugar, butter, etc.; 
and the metric ton, 100 myriagrams =r 1 tonneau or ton (T), which 
is about 2200 lbs., is used in weighing heavy articles. 

The nickel 6-cent piece weighs 5 grams. The silver J dollar 12J 
grams. The silver dime weighs 2J grams. The silver \ dollar 6} 
grams. 

The weight of a letter for single postage must not exceed 16 grams, 
or 3 nickels. 

278. IV. Numbers composed of differ efit denominations 
of the sa7ne unit may be written as one number, 

279. Units of length, of capacity, and of weight, forma 
scale of tens ; hence, in writing numbers of these denomina- 
tions, like $, d., r/., and m., each order of units will occupy 
one place. 

Thus, 8 m. 6 dm. 3 cm. maybe written 863 cm. 
9 1. 7 dl. 4 m\. may be vjillletv 9704 ml. 
6 Dg, 5 g. 2 eg. may be viT\\.\.eTv ^^^*i c%. 
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280. Units of square measures form a scale of hundreds ; 
hence, two places must be allowed to each order. 

35 sq. m. 8 sq. dm. 5 sq. cm. may be 'written 850805 sq. cm. 

7 hectars (7 Ha.) 5 ars (5a.) 9 centars (9 ca.) may be written 70509 ca. 

281. Units of solid measures form a scale pi thousands; 
hence, three places must be allowed each order. 

37 cu. m. 124 cu. dm. 8 cu. cm. may be written 37124008 cu. m. 

Oral Exercises. 

282. Read the following, calling the missing numbers : 

1. 5 dm. 7 cm. = ( ) cm. ; 8 m. 3 cm. = ( ) cm. 

2. 8 HI. 5 Dl. = ( ) DI. ; 5 Dl. 7 dl. = ( ) dl. 

8. 2 Kg. 9 Dg. = ( ) Dg. ; 7 Hg. 5 eg. = ( ) eg. 

4. 7 Dm. 8 m. 5 dm. 3 cm. = ( ) cm. 

5. 7 sq. m. 5 sq. dm. 13 sq; cm. = ( ) sq. cm. 

6. 15 cu. Hm. 7 cu. Dm. 123 cu. m. = ( ) cu. m. 

283* V. Changing a number from one denomination to 
another is performed by sifnply moving the decimal point. 

284. To perform the operation of reduction with facility, 

it is only necessary to learn the relative places of the units 

or prefixes. 

KHD 1 d c m 
Thus: 7 6 5 4.321 

Rule. — To reduce a number from one denomination to 
another, the scale being 10, move the decimal point to the 
right or lefty and as many places as are indicated by the 
order of the units. 

(1) Change 8.354 Hm to dm. 

Solution: Since d. is 3 places to the right of II, I move the point 

8 places to the right, and obtain 8854. dm. 

(2) Reduce 15.6 cl. to Kl. 

Solution : Since k. is 5 places to the left of c, 1 tx\ov^ W\^ ^oVnX.^ 
places to the left, and obtain .00015G Kl. 
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Oral EzerdBes. 
285t Read the following, calling the missing numbers: 

8. 405.32 m. = ( ) dm., = ( ) Dm. = ( ) cm. == ( ) Km 
4. 63.537 1. =( )H1., = ( ) dl., = ( ) ml. =( )D1 
6. 543.g.=( )Kg., = ( )cg., = ( )Dg.,=( )mg 

6. 3.87Hg. = ( )g., = ( )Kg., =( )cg., = ( )dg 

7. .0005D1.=( )dl.,=( )ml., = ( )H1., = ( )cl 

8. .0237 cm. = ( )m., =( )mm., = ( )Dm., = ( ) Km 

9. 3425mg. =( )g., = ( )cg., = ( )Kg., = ( )dg 

QUESTIONS. 

What is quantity? Name the six kinds of quantity. What is a 
measure? Standard measures? A denominate number? 

What is value? Money? What is the value in U. S. money of a 
pound sterling? Of a franc? A mark? 

What is extension? A line? Surface? Solid? Repeat the table 
of Long measure. Of surveyors' lipear measures. Square measures. 
Surveyors' square measures. Cubic measures. For what is each of 
these measures used? What is a square? A cube? 

What is capacity? How many kinds of measures of capacity? For 
what used? Repeat the tables. How many cubic inches in a gallon? 
In a bushel? 

What is weight? How many kinds of measures of weight? For 
what used? Repeat the tables? How does a pound troy compare 
with a pound avoirdupois? 

What is time? Repeat the table? What is a solar day? Name 
the number of days in each month? What is the rule tor determining 
the leap and common years? 

What is a circle? Arc? Degree? Radius? Diameter? For what 
are angular measures used? Repeat the table. 

What is the metric system? State its origin, etc. Name its prin- 
cipal points of superiority. What are the prefixes for the higher 
denominations? For the lower denominations? Repeat the table 
of linear measures. Of surface measures. Cubic measures. Meas- 
ures of capacity. Measures of weight. 

What is the legal value of a meters N.WV^tx't K.^2raxcCl 
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CQMPOUND NUMBERS. 

286. A compound number is a denominate number 
expressed in terms of two or more units df the same kind. 

(1) 4 da. 3 hr. 20 min. is a compound number. 

BEDUCnON. 

287. The reduction of a denominate number is the pro- 
cess of changing it from one denomination to another with- 
out altering its value. 

The process of changing a denominate number from a higher to a 
lower denomination is reduction descending; and the process of 
changing a denominate number from a lower to a higher denomina- 
tion is reduction ascending. 

288. To perform reduction descending. 

Principle — The value of a denominate number is not 
altered by decreasing the unit and increasing the number of 
units in the same ratio, > 

(1) 3 gallons = 12 quarts; for, 3 gal. = 4 X 3 X (i ga^-) = 12 qt. 

(1) Reduce 5 bu. 2 pk. 3 qt. to quarts. 

Analysis. Operation. 

1 bu. = 4 pk. 6 bu. 2 pk, 3 qt. 

6 bu. = 20 pk., -f 2 pk. = 22 pk. 4 

1 pk. = 8 qt. ~22 pk. 

22 pk. = 176 qt., + 3 qt. = 179 qt. 8 

179 qt. Ans. 

Rule. — I. Multiply the number of the highest denofni- 
nation by the number of units of the next lower which 
equals a unit of the higher^ and to the product add the 
number of the lower denomination^ if any, 

II. Proceed in like manner with this and each successive 
result thus obtained^ until the number is reduced to the rc^ 
quired denomination. 

Note. — The successive denominations of the compound number 
should be written in their proper orders, and the vacant denomina- 
tionti if an/i filled with ciphers. 
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EXERCISE XLIV. 

Complete the following: 
2. 5 gal. 2 qt. == ( ) qt. 8. 9 yd. 2 ft. 5 in. = ( ) in. 
4. 7 bu. 3 pk. = ( ) pk. 5. 5 A. 11 sq. rd. = ( ) sq. rd. 
6. $5 7ct. = ( ) ct. 7. 3 mi. 5 yd. 2 ft. ==( ) in. 

8. 8 dm. 3mm. =( ) mm. 9. 7 gal. 2 qt. 1 pt. = ( ) pt. 
10. 5 yd. 7 in. = ( ) in. 11. 2 oz. 7 pwt. 19 gr. = ( ) gr. 
12. £2 5d. = ( ) d. 18. 5 cwt. 80 lb. 12 oz. = ( ) oz. 

14. 2 lb. 5 oz. = ( ) oz. 15. 3 !b. 105. 5g. 1 3 =( )9. 
16. 3 oz. 7 pwt. = ( ) pwt. 17. 1 lb. 7 oz. =( ) scr. 

18. 4 hr. 17 min. = ( ) min. 

19. 3 wk. 4 da. 5 hr. = ( ) sec. 

20. 3 S. 15° = ( ) °. • 21. 5° 17' 23" = ( ) ". 

22. Reduce 14 mi. 256 rd. 3 yd. 2 ft. 5 in. to inches. 

23. A grocer sold 75 bu. 3 pk. 7 qt. of berries at 15 cts. 
a quart ; what did he get for them ? 

24. How many panels of fence 12 ft. long will it take tc 
enclose a field 66 rd. long and 42 rd. wide ? 

25. Reduce 3 Dm. 5 dm. to millimeters. 

26. Reduce 4 Kl. 2 HI. 3 1. to centiliters. 

27. Express 5 sq. Hm. 3 sq. m. 5 sq. dm. as sq. decimeters. 

28. Express 4 cu. Dm. 15 cu. m. 125 cu. cm. in terms of 
cu. centimeters. 

29. How many times will awheel 11 feet in circumference 
turn in going 11 mi. 132 rd ? 

30. Find the cost of 9 T. 17 cwt. 93 !b. of sugar at 5J cts. 
a pound. 

31. Find the cost of 12.875 Kg. of quinine at 14 cts. pel 
gram. 

S2. How many seconds old is a man who has lived 64 yr.,4 
120 da., W hr., allowing Z^h\ da. lo l\x^ >jt A 
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83. If the length of a man's step is 2 ft. 9 in., how many 
steps will he make in walking 275 mi. 

84. Find the cost of 2 lb. 3 5 4 5 of calomel, at 2 J cts. a 
grain. 

85. What is the value of 12 lb. 5 oz. G pwt. of gold, at 87 
cts. a pwt ? 

86. One penny is about 2J cts. ; what is the value of £68 
3 s. 6 d. in U. S. monev? 

289. To perfortn reduction ascending. 

Principle. — T'ke value of a denominate number is not 
altered by increasing the unit and decreasing the nutnber of 
units in the same ratio, 

(1) 6 pints = 3 quarts; for G pt. = i of C X (2 pt.) = 3 qt. 

(1) Reduce 575 ft. to rods, etc. 

Analysis. Operation. 

676 ft. = 673 ft. + 2 ft. 3 576ft. 

673 ft. = i of 673 yd. = 191 yd. h\ 

191 yd. = 187 yd. -f- 4 yd. ^ 

187 yd. = g^of 187rd.=i^of 187rd.=34rd. 11 

Hence, 675 ft. = 34 rd. 4 yd. 2 ft. 34 rd.+ 8 half-yd. 

Ans, 34 rd. 4 yd. 2 ft. 

Rule. — I. Divide the give?t denominate number by the 
dumber of units of its denomination which equals o?ie ttnit 
of the next higher^ and place the remainder^ if any^ at the 
right. 

II. Proceed in like manner with this and each sticcessive 
quotient thus obtained^ until the number is reduced to the 
required denomination, 

III. The last quotient^ with the several remainders an- 
nexed in proper order ^ will be the answer required. 



191 yd. + 2 ft. 
2 



382 half-yards, 
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j:X]eRCIiSE XI.V. 
Complete the following; 

2. 45s. = X* ( ), etc. 8. 5375 far, = £ ( ), etc. 

4. b6 in, = ( ) ft., etc 5. 443 in, = ( ) id., etc. 

6. 05 sq. ch. = ( ) A. 7. 12607 sq.ch = ( ) sq.mi.,etc 

8. 28 gi. = ( ) qt., etc. 9. 5007 gi. = ( ) gal., etc. 
10. 00 pt. — ( ) pk., etc. 11. 1891 pt. == ( ) bu., etc. 
12. G5 pwt. = ( ) oz., etc. 18. 46364 gr. = lb., etc. 
14. 120 5 = ( ) lb., etc. 15. 1120 S = { ) lb., etc. 
16. 320 min. == ( ) hr., etc. 17. 648370 sec. = ( ) wk., etc. 
18. 645" = ( ) ' etc. 19. 465301" = ( ) S., etc. 

20. 68 sq. ft. = ( ) sq. yd., etc. 

21. 3340 cu. ft. = ( ) c, etc. 

22. Reduce 426508 gr. to pounds, ounces, etc. 

23. Reduce 8420724 oz. to tons, cwts., etc. 

24. Reduce 85264 sq. ft. to sq. rods, etc. 

25. Reduce 48400 ft. to miles, etc. 

26. Reduce 40335 ml. to 1., dl., cl., etc. 

27. Reduce 370400 sq. m. to sq. Hm., sq. Dm. 

28. Express 321 eg. in terms of Hg. » 

29. At 4 cts. a pint, how many bushels, etc., of cranberries 
^an I buy for $117.44.? 

30. A jeweler paid -$701.52 for a quantity of silverware 
4t J ct. per grain ; how many pounds, etc., did he buy? 

81. A priced his land at 4 cts. per sq. foot; but deducted 
I of the price, and received $34888.83f for all ; how many 
acres, etc., had he? 

82. A wheel, 1 ft. 4 in. in circumference, revolved 1858 
times in going a certain distance ; how many rods, etc, did 
it pass over.'^ 

88. How long would it take a cannon ball, flying at the 
rate of 704 ft. per second, to go from the earth to the mooiii 
a distance of 240,000 miles ? , • 
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Denominate Fractions- 

290. A denominate fraction is one which expresses one 
or more of the equal parts of a denominate unit. 

(1) J of an hour, ,9 of a pk., etc., are denominate fractions. 

291. To reduce a denaninate freiction frofn a gretiter 
to a less detiotnination. 

(1) Reduce Yfrr ^^ * bushel to a fraction of a pint. 
Explanation and rule are essentially the Operation, 

same as in Art. 288. yjy X f X i X f =' S- 

EXERCISE XLVI. 
Complete the following: 

2. /j bu. = ( ) pt. 3. j^J^ mi. = ( ) ft. 

4- 3^ qt. = ( ) gi. 5. T^ gal. = ( ) gi. 

6. ^ s. = ( ) far. 7. -^^h^ A. = ( ) sq ft. 

292. To rediice a defiotninate fraction from a less to 
a greater d€fi>omination» 

(1) Reduce Jf of a scruple to the fraction of a pound. 

Explanation and rule are essentially the Operation, 

same as in Art. 289. fs X J X i X iV = ^h- 

EXERCISE XLVII. 
Complete the following : 

2. f in. = ( ) ft. 8. i\^oo oz. = ( ) T. 

4. I sq. ft. = ( ) sq. yd. 5. i8_7^2.sa g,.. ^ ( ) jf^. 

6. -^ min. = ( ) hr. 7. ^ min. = ( ) yr. 

8. t cm. = ( • ) m. 9. f J dg. = ( )Kg. 

293* To change a denoininate fraction to integers of 
tower deno'ininations. 

(1) Reduce |^ yd. to integers of lower denominations. 

Analysis. Operation. 

I yd. = ¥ ft. = 2f ft. iX 3 = V = 2f. 

fft. =^in. = 4Jin. 2X12 = 2^==^. 

Hence^ ifd. = 2 ft. 4i in. 2 it. ii \v\., Kxv^. 
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(2) Reduce .725 qt. to integers of lower denominations. 

Analysis. Operation. 

.725 qt. = 2 X -725 pt. = 1.65 pt. .726 qt. 

.65 pt. = 4 X -55 gi. = 2.2 gi. 2 

Hence, 1.550 pt. 

.725 qt. = 1 pt. 2.2 gi., Ans. 4 

2.200 gi. 

Rule. — 1. Multiply the fraction by that number which 
ivill reduce it to the next lower denopiination^ and reduce 
the result^ if possible^ to a whole or mixed number. 

II. Proceed with the fractional part^ if any^ as before^ 
7intil reduced to the denominations required. 

III. The integral farts of the several products^ including 
all of the last product^ will be the required result. 

EXERCISE XLVIII. 

Complete the following: 
3. \ yd. = ( ) ft. ( ) in. 4. % wk. = ( ) da., etc. 

5. f s. = ( ) d. ( ) far. 6. f Ib.(Troy) =( ) oz.,etc. 

7. f S = ( ) 5 ( ) 3. 8. f bu. = ( ) pk., etc. 

9. JC.75 = ( ) s. ( ) d. 10. .6254 da. = ( ) hr., etc. 

II. .625 gal. =( )qt.( ) pt. 12. .3167 Tp.=:( ) sq. mi., etc. 

294, To change integers of lower denominations to 
fractions of a higher*. 

(I) What part of £1 is 12 s. 6 d. ? 

Operations. 
12s. Od. = 151 d. 6d. -- 12 = .5s. 

£1 = 240 d. 12 s. 6d. = 12.5 s. 

^58 = f , or .025. 12.6 s. -- 20 = £.625, or £§. 

Hence, Hence, 

12 s. 6 d. = £5, or £.025. 12 s. .0 d. = £.626, or £|. 

Rule. — Reduce the number which is a j>art^ and the 

number zvhich is the whole ^ to the safne denomination^ and 

divide the former by the latter^ expressing the quotient 

under the form of a fraction or decimal. 

Note. — The process may often be shortened, as indicated by the 

sticond of the preceding operaUous. 
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EXERCISE XLIX. 

2. Reduce 3 qt. 1 pt. 3 gi. to the fraction of a gal. 

3. Reduce 2 pk. 3 qt. 1 pt. to the decimal of a bu. 

4. Change 8 oz. 7 pwt. 12 gr. lo the decimal of a lb. 

5. Change 18 rd. 1 yd. to the fraction of a mi. 
Complete the following : 

6. 3 yr. 3 mo. 18 da. = ( ) mo. ; = ( ) yr. 

7. 7 yr. 7 mo. 6 da. = ( ) mo. ; = ( ) yr. 

8. 3 pk. 2 qt. 1 pt. = ( ) qt. ; = ( ) pk. ; = ( ) bu. 

9. 7 oz. 14 pwt. 19.2 gr. = ( ) pwt. ; = ( ) oz., = ( ) Ih. 

(10) What part of 5 yd. 1 ft. is 2 yd. 2 ft. ? 

Solution : 6 yd. 1 ft. = IG ft. ; 2 yd. 2 ft. = 8 ft. ; A = ^ = .6, Ans. 

What part: 

11. Of 1 da. is 10 hr. 40 min. ? 

12. Of 5 yd. 2 in. is 2 yd. 1 ft. ? 
18. Of 3 bu. is 3 pk. 7 qt. 1^ pt. ? 

14. Of 4 lb. 2 oz. 12 pwt. is 6 oz. 8 pwt. ? 

15. A father divided £1 6 d. among his three sons, giving 
the first 8 s. 8 d., the second 11 s. 2 far., and the third, 9 d. 
2 far. ; what part of the whole did each receive ? 

295. To redtice metric to common ineasures. 

(1) Reduce 375 centimeters to feet. 

Explanation. — 376 cm. = 3.76 m. Operation. 

Since 1 m. ~ 39.37 in., 3.76 m. = 39.37 

3.75 X 39.37 in., = 147.6375 in., 3.75 



■^ 12 = 12.3031 ft., Ans. 12 14 7.6375 

12.3031 ft. Ans. 

Rule. — Multiply the valtie of the principal ?netric luiit 

of the table by the given metric nu?nbcr expressed in the 

Same unit^ and reduce the product to the dcfiominatioft 

required. 

Note. — Under this and the next article let the approxlmail^ N^Vxx^'e. 
of the metnc numbers be used in solving the ora\ YkvoXAevcvs. 



164 DENOMINATE NUMBERS. 

— — — ^— — ^— — ^-^^— ^-^— ^— — ^ I 

EXERCISE L. 
Complete the following : 

2. 6 meters = ( ) yd. 8. 95 m. = ( ) rd. 

4. 8 centimeters == ( ) in. 6. 642 dm. = ( ) ft. 

6. 12 kilometers = ( ) mi. 7. 80 Km. = ( ) mi. 

8. 10 sq. meters = ( ) sq. yd. 9. 4 sq. Hm. =( ) sq.ft. 
10. 5^ ars = ( ) sq. rd. 11. 125 ars = ( ) A. 

12. 15 sters = ( ) cords. 18. 24 cii. Dm. = ( ) cu. yd. 
14. J liters = ( ) pt. 15. 120 HI. = ( ) bu. 

16. 4 grams = ( ) gr. 17. 45 Kg. = ( ) !h. 

18. What will it cost to repair a road 45 Km. long, at 
$150 per mile? 

19. How much will 250 hectoliters of wheat cost, at $.60 
a bushel? 

20. What will be the cost of 45 liters of syrup at $.50 per 
gallon ? 

21. How much money will it take to buy 150 kilos of 
butter, at 40 cts. a pound ? 

22. What is the cost of 40 sters of wood, at $3 a cord? 

28. If a pipe discharges 6.5 liters of water in a minute, 
how many gallons will it discharge in an hour? 

24. How many pills, each weighing 1,2 grams, can be 
made from 3 ounces of quinine? 

296« To reduce coinmon to inetric ineasures* 

(1) Reduce 5 rr/.les to kilometers. 

Explanation. — I reduce 5 mi. to in. Operation. 

and obtain 310800 in. Dividing this 5X 320 X 16i X 12 = 816800 
number by 89.37, the number of in. in 316800 -h 39.37 = 8046 +• 
n meter, 1 have 8046 -f "^' 1 "ow 8.046 Km., Ana. 

move the decimal point 3 places lo \.V\e Xtil, «txvd ^V^tain 8.046. 
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Rule. — Divide the given number by the value of the 
principal metric unit of the table^ and reduce the quotient 
to the denomination required. 

Note. — Before dividing, reduce the given number, if not already 
60, to the denomination in which the value of the principal unit is 
expressed. 

EXERCISE LI. 

Complete the following: 

2. 1 in. = ( ) centimeters. 8. 5 ft. = ( ) dm. 

4. 10 in. = ( ) millimeters. 5. 7 in. = ( ) cm. 

6. 3 mi. = ( ) kilometers. 7. 150 mi. == ( ) Km. 

8. 10 acres = ( ) hectars. 9. 100 A. =.( ) sq. Dm. 

10. 31 gr. = ( ) grams. 11. 64 g = ( ) Dg. 

12. 2i gal. = ( ) liters. 13. 5 hhd. = ( ) HI. 

14. 22 cords = ( ) sters. 15. 40 cu. ft. = ( ) cu. m. 

f6. Cloth, at 8 cts. per yard, is how much per meter? 

17. Calomel, at 4 cts. per grain, is how much per centigram } 

18. What part of a decameter is 5 yards } 

19. How many decagrams in 2 lb. 5 5 4 5? 

20. I sold 250 qts. of milk, at 10 cts. a liter; what did I 
receive for it } 

21. How many times will a wheel, 5 meters in circum- 
ference, revolve in rolling 2 mi. 120 rd. t 

22. What is the value of 3 cwt. 15 lb. 12 oz. of sugar, at 
^0 cts. per kilo "^ 

297. The method of adding, subtracting, multiplying 

md dividing compound numbers is the same as the corres- 

K)nding operations in integers, and special rules are un- 

ecessary. 

In integers the scale Is decimal and uniform, atvd \tv eovcv^ouTv^ 
umbers it is variable and irregular. 
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ADBRUW. 
298. (1) Find the sum of 5 gal. 3qt. 1 pt., 2qt. Ipt. 
3gi., 4 gal. Ipt. 3gi., and 1 qt. Ipt. 1 gi. 

Explanation. — The sum of the right- Operation, 

hand column is 7 gi. = 1 pt. 3 gi. I 5 gal. 3 qt. 1 pt. gi. 
write the 3 gi. beneath, and adding the 2 13 

1 pt. to the col. of pt., the sum is 5 pt., 4 13 

^ 2 qt. 1 pt. I write 1 pt. beneath, and 111 

adding 2 qt. to the col. of qt., the sum 11 gal. 1 pt.3 gi. 

is 8 qt. = 2 gal., which, added to the col. of gal., gi%*e8 11 gal. 

EXERCISE LII. 

2. Find the sum of £6 19 s. lid. 3 far., X9 6 s. 2 far., 
ir.) 10 s. 6 d. 2 far., and JP? 8 s. 8 d. 1 far.. 

3. A person in London paid X7 13 s. 6 d. tor a coat, £'2 
17s. 9 d. 1 qr, for a vest, £3 8 s. 3d. for a pair of panta- 
loons, and £\) lis. 8d. 3qr. for a trunk; what was the 
amount of his bill.' 

4. A goldsmith bought 7 ingots of silver, three of which 
weighed 9 lb. 7 oz. 14 pwt., and each of the others 8 ib. 5 oz. 
15 pwt. 16 gr. ; how much did the whole weigh.? 

5. My granary contains 59 bu. 4qt., and I put into it at 
one time 14 bu. 2 pk. 5 qt. ; at another, 23 bu. 3 pk. ; at 
another, 8 bu. 7qt. ; at another, 19 bu. 1 pk. ; how many 
bushels does it now contain.? 

6. A druggist mixed together 3S4519, 4S352 9, IS 
18 gr., and 6 5 5 5 2 3 16 gr. ; how much did it all weigh.? 

7. A boy served as an apprentice to one man 2 yr. 6 mo. 
3 wk. 21 da., to another 1 yr. 8 mo. 1 wk. 5 da., to a third 
3 yr. 4 mo. 6 da. ; how long did he serve altogether? 

(8) Find the sum of f lb., ^ oz. and 4^ pwt. 

Operation. 
Rule. — Reduce each frac- f ft). =6 oz. 13 pwt. 8 gr, 

Hon to integers of lower de- i oz. = 8 8 



^omi^ations^ and add the 
resu//s. 



4^ pwt. = 4 12 



Surcv = 7 oz. 1 pwt. 4 gr. 
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Find the sura of: 
9. Xf , I s., and 5 J d. 10. 2^ rd. and If ft. 

11. 3| T., 4f cwt., 2 lb. 12. f mi. and 17^ rd. 

13. f wk., I da., and f hr. 14. 1^ wk. and | da. 

16. f C, f S., and f°. 16. .365 da. and .75 hr. 

17. Find the sum of 5 m. G dm. 5 mm., 4 Dm. 7 dm. 
8 cm., and 376 dm. 

18. Add f Dl. 3^ dl. and 42f cl. 

SUBTRACTION. 

299. (1) From 9 lb. 7oz. 11 pwt. take 3 lb. 10 oz. 5 pwt. 

Explanation. — I write the units of the Operation, 

subtrahend under like units of the min- 9 lb. 7oz. 11 pwt. 

uend, and begin at the right to sub- 3 10 5 

tract. 5 9 G 

5 pwt. from 11 pwt. leave 6 pwt., which I write beneath. 

10 oz. cannot be subtracted from 7 oz.-, but the 9 lb. 7 oz. of the 
minuend are 8 lb. 19 oz.; and 10 oz. from 19 oz. leave 9 oz., which I 
write beneath. 

3 Jb. from the remaining 8 lb. leave 6 lb., which I write beneath. 

Hence, the required difference is 6 lb. 9 oz. 6 pwt. 

JiXERCISE LIII. 

2. From 60 bu. 2 pk. 3 qt. take 37 bu. 3 pk. 5 qt. 

3. From 16 mi. 135 rd. 11 ft. take 9 mi. 46 rd. 13J ft. 

4. From 5 T. 13 cwt. take 2 T. 15 cwt. 46J lb. 

5. From 3 wk. 5 hr. take 2 wk. 3 da. 35 min. 

6. A merchant tailor sold cloth that cost JE^115 8 s. 7Jd. 
for JC140 6 s. ; what was his profit.^ 

7. From a piece of land containing 83 A. a piece was 
sold, containing 46 A. 130 sq. rd. 25 sq. yd. 8 sq. ft. ; how 
much remained.^ 

8. From a bin containing 125 bu. 7 qt. of corn, 56 bu. 2 
pk. 3 qt. were sold at one time, and 38 bu. 4 qt. 1 pt, at 
anotbfir /i/»^/ how much remained unsold? 
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9. From 7^ rods take 4f yards. 

10. From ^ lb. troy take -g^ lb. avoirdupois. 

11. Subtract .0625 bu. from 3 pk. 5 qt. 1 pt. 

12. From 2f cu. Hm. take 37J cu. m. 

18. From 9 Kg. 7 Dg. 3 dg. take 8.G3| Ilg. 

300. To fl/nd the time between two dates.* 

(14) How many years, months and days from June 16, 
1844, to March 15, 1889? 

Explanation. — I write the later of the Operation. 

two dates for a minuend, and the earlier 1889 yr. 3 mo. 15 da 
for the subtrahend, writing the number 1844 C 10 

of the year, month and «lay in order. 44 jr. 8 mo. 29 da. 

I then subtract as in other compound numbers, allowing SO da. to 
the mo. and 12 mo. to the } r. 

Find the time: 

15. From May 2, 1881, to Sept. 5, 1889. 

10. From July 7, 1885, to Dec. 4, 1887. 

17. From Oct. 15, 1864, to Feb. 6, 1888. 

18. How long has a note to run that is dated April 7, 
1889, and made payable Feb. 23, 1892? 

19. What is the age of a person who was born Dec. 13, 
1859? 

20. Thomas Jefferson was born April 2, 1743, and died 
July 4, 1826 ; how old was he when he died? 

21. Gen. Robert E. Lee died Oct. 12, 1870, at the age of 
63 yr. 8 mo. 23 da. ; what was the date of his birth? 

MULTIPLIGATION. 

301. (1) Multiply 6 mi. 90 rd. 5 ft. by 8. 
Explanation, — I write the multiplier under Operation. 

the lowest denomination of the multipli- 6 mi. 90 rd. 5 ft. 

cand, and begin at the right to multiply. 8 

8 times 6 ft. are 40 ft., or 2 rd. 7 ft.; I write 50 mi. B2 rd. 7 ft. 
the 7 ft. beneath. 



*For other methods, sec AppenOLVx, An. Vlb, 
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8 times 90 rd., plus the 2 rd. of the first partial product, are 722 
rd., or 2 mi. 82 rd.; I write the 82 rd. beneath. 

8 times 6 mi., plus the 2 mi. of the second partial product are 50 
mi., which I write beneath. The required product is 60 mi. 82 rd. 7 ft. 

EXERCISE LIV. 

2. Multiply 7 bu. 3 pk. 6 qt. 1 pt. by 6 
8. Multiply 43 rd. 14 ft. If in. by 12. 

4. Multiply 5 lb. 8 oz. 10 pwt. by 7. 

5. If each of 10 sacks contains 2 bu. 2 pk. 3f qt. of corn, 
how much do all together contain.'' 

6. How much water will a family use in a week, at the 
rate of 27 gal. 3 qt. 1 pt. 3 gi. per day ? 

7. How far will a man travel in 9 days, at the rate of 26 
mi. 87 rd. 4 yd. 2 ft. per day.? 

DIVISION. 

302, (1) Divide i:i9 lO.s. 4 d. by 8. 

Explanation. — I write the dividend and Operation, 

divisor as in integers, and begin at the left 8|£19 10 s. 4d. 

to divide. £2 8 s. 9 d. 2 far. 

iof £19 is £2, and £3 remainder; I write the £2 beneath. 

The £3 remainder plus the 10s. of the dividend are 70 s. ; ^ of 70 s. 
is 8s., and 6 s. remainder; I write the 8s. beneath. 

The 6 s. remainder plus the 4 d. of the dividend are 76 d. ; ^ of 76 d. 
is9i d*) or 9 d, 2 far., which I write beneath. 

Hence, the required quotient is £2 8 s. 9 d. 2 far. 

EXERCISE LV. 

2. Divide £11 6 s. 3d. by 5. 

8. Divide 39 lb. 4 S 1 5 2 9 by 7. 

4. Divide 30 cd. 94 cu. ft. 88 cu. in. by 5. 

« 

5. If a garden, containing 72 sq. rd. 16 J sq. yd., be laid 
off into 11 equal parts, how much will each part contain? 
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6. A silversmith melted 8 lb. 10 oz. 7 pwt. of silver, which 
he made into 12 cups; what did each cup weigh? 

7. A man traveled 70 mi. 40 rd. 3 yd. in 6 hours ; at what 
rate per hour did he travel ? 

8. How much is |- of 7 Hm. 3 m. 2 cm. ? 

9. If i) Dl. 3 1. 6 dl. of chloroform be put equally into 15 
bottles, how much will each bottle contain? 

10. If 6 Hg. 3 Dg. 14| dg. of quinine be made into 1800 
pills, how much quinine will each pill contain? 

LONGITUDE. 

303. The meridian of any place is a line on the surface 
of the earth, passing from the North to the South Pole 
through that place. 

304. The longitude of any place is the number of de- 
grees, minutes, and seconds, reckoned on the equator, be- 
tween a standard meridian (marked 0°) and the meridian of 
the given place. 

All places are in east or west longitude, according as they are east 
or west of the standard meridian, 180°, or half the circumference of 
the earth, being the limit. 

The meridian of Greenwich is usually taken as the standard 
meridian by the Americans and English. The longitude from 
Greenwich of each of the places mentioned in the following prob- 
lems, is given in the Appendix, Art. 476. 

305. To find the difference in longitude of two plaices. 

Rule. — I. When the longitudes are both east or both west, 
subtract the less from the greater, 

II. When one longitude is east and the other west, add 
them. 

EXERCISE LVI. 

1. Find the difference in longitude between Boston and 
New Orleans ; Washington and San Francisco ; Cincinnati 
and Rome; Paris and New York ; Berlin and Pekin ; Boston 
and Constantinople ; Austin and Vi^xvtia, 
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2. If a town is east of San Francisco and north of Austin, 
how far is it in longitude from San Francisco ? 

3. How many degrees of longitude does a person pass 
over who leaves Paris and goes west until he is north of 
Baton Rouge? 

4. A vessel leaves Charleston for San Francisco ; after 
going 28° 42' 35", how many degrees has she still to go? 

6. A man left New Orleans and went east until he reached 
a point south of Washington ; how many miles did he travel, 
a degree of longitude in the latitude of New Orleans being 
about 59.9 miles ? 

Relation of Longitude and Time. 

306* The earth rotates east on its axis once in 24 hours ; 
hence, in 1 hour it rotates ^ of 360°= 15°; in 1 minute 
-^ of 15° = 15' ; and in 1 second, ^ of 15' = 15". That is^ 

A difference in longitude of A difference in time of 

15° makes 1 hr. 

15' *' 1 min. 

15" "• 1 sec. 

Principi.e. — There are 15 times as many degrees^ minutes^ 
and seconds, in the difference of longitude as there arc 
hours^ minutes^ and seconds in the difference of time^ 
respectively. 

As the 8un appears to move from east to west, places east of a 
given meridian have earlier or more time, and places west have later 
or less time. 

307. THjference in time given, to find the difference in 
longitude. 

(1) The difference in time between two places \% ^^: mvcv. 
19 sec; what is the difference in longitude? 
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Explanation. — In accordance with the pre- Operation 

ceding principle I multiply the difference in 54 min. 19 sec. 

time by 15 and obtain the difference in Ion- 15 

gitude. 13° 34' 45", Ans. 

Rule. — Mn/tip/y the difference in time by 15. 

EXERCISE LVII. 

Find the difference in longitude between two places whose 
difference in time is : 

2. 49 min. 20 sec. 8. 1 hr. 6 min. 17 sec. 

4. 4 hr. 46 min. 5. 3 hr. 25 min. 26 sec. 

Find the longitude of the place whose time: 

6. Is 1 hr. 25 min. earlier than Boston time. 

7. Is 2 hr. 25 min. 30 sec. later than St. Louis time. 

8. Is 3 hr. 2 sec. earlier than Paris time. 

9. Is 2 hr. 7 min. 12 sec. later than Rome time. 

10. Is 7 hr. 16 min. 47 sec. later than Berlin time. 

11. What is the longitude of Detroit, whose time is 46 
min. 58 sec. earlier than that of Galveston } 

308. Difference in longitude given to flfid tlie diffev 
etice in tiine. 

(1) The difference in longitude of two places is 64° 36' 

26" ; find their difference of time. 

Explanation. — According to the pre- Operation. 

ceding principle, I divide the difference 15|64^ 36' 30" 

in longitude by 15 and the quotient is 4 hr. 18 min. 26 sec. Ans. 

the difference in time. 

RuLK. — Divide the difference in longitude by 15. 

EXERCISE LVIII. 

Find the difference in time: 

2. Between New York city and Denver. 

3. Between Baton Rouge and Washington., 

4. Between Boston and Berlin. 
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5. Between Rome and St. Petersburg. 
G. When it is 8 o'clock p. m. at Nashville, what is the 
time at Sitka .'^ 

7. When it is 12 o'clock m. at Baltimore, what is the time 
at Paris ? 

8. When it is 20 min. past 10 o'clock a. m. at London, 
what is the time at Sydney ? 

9. When it is 35 min. past 1 o'clock p. m. at Constantino- 
ple, what is the time at Austin ? 

MISCELLANEOUS PROBLEMS. 
EXERCISE LIX. 

309. I. How many pint bottles will 3 gal. 1 qt. of water 
fill? 

2. What is the value of 3 bu. 1 pk. 5 qt. of berries at 15 
cts. a quart.'^ 

3. If I use 3 pt. of milk per day, what will my milk cost 
per week, at 10 cts. a quart. 

4. My horse eats 1 bu. 3 pk. 4^ qt. of corn in a week; 
what does it cost to feed him 5 weeks, when corn is worth 
$.60 per bushel? 

5. A crock of butter weighed 43 lb. 7 oz., and the crock 
weighed 6 !b. 9 oz. ; what did the butter w^eigh ? 

6. A farmer gathered 30 T. 6 cwt. 85 lb. of hay, and 
after reserving 8 T. 11 cwt. 85 lb. for his own use, sold the 
remainder at $.40 per cwt. ; what did he receive for it ? 

7. All of a 10-acre lot but 3 A. 40 sq. rd. is meadow ; 
what is the" meadow worth at $12 per acre? 

8. From a 20-gallon can 8 gal. 3 qt. 1 pt. of kerosene 
were drawn ; what is the remainder worth at $.16 per gal.? 

9. How many barrels, each holding 3 bu. 1 pk., will be 
required to hold 22 bu. 3 pk. of apples? 

10. A farmer put 125 bu. 3 pk. 6 qt. of wheat into sacks 
holding I'bu. 3 pk. 6 qt. each; how many sacks did he fill? 
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11. How long is it from 15 miii. past 9 o'clock a. m. to 40 
mill, past 5 o'clock p. m. ? 

12. How much shorter are the days when the sun rises at 
6 o'clock 45 min. and sets at 5 o'clock 15 min., than when 
it rises at 5 o'clock 15 min. and sets at 6 o'clock 45 min..? 

13. A stationer, by selling paper at a profit of 8 cts. a 
quire, gained $4.80; how many reams did he self? 

14. What is 1 5 2 5 2 9 of calomel worth when made into 
pilis of 5 gr. each, and priced at 2 cts. per pill ? 

15. How many ounces of quinine will make 480 pills, 
each weighing 5 grains? 

16. How many rings, each weighing 4| pwt., can be made 
from a bar of gold weighing 1^ lb? 

17. Reduce f of a pound tooz., pwt., etc. 
18. Reduce f of a mile to rd., yd., etc. 
19. From JCG 3 s. 5 d. take £S.21o. 
20. From 9.G9687 lb. take 3 lb. 5 oz. 7 pwt. 11 gr. 
21. At the rate of 3d. 3 far. per pencil, how many pencils 
can be bought for £'^? 

22. How many times will a buggy-wheel 14 ft. 8 in. in 
circumference revolve in going ^f of a mile? 

23. Into how many lots of 2 A. 1 sq. ch. each can a piece 
of land be divided which contains 7 lots of 1 A. 8 sq. ch. 
each ? 

24. The circumference of the fore wheel of a carriage is 12 
ft. 6 in., and of the hind wheel 15 ft. 9 in. ; how many times 
does the latter revolve while the former is rotating 63 times? 

25. Express f rd. in yards, feet, etc. 

26. Find the value of .3975 of a mile? 

27. ^ of the width of a street exceeds J of it by 5 yd. 1 ft. ; 
what is the width of the street? 

28. A merchant sold a saddle at a profit of £1 3 s. 4Jd., 
which was § of the cost ; what was V.\ve co^\.*l 
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29. Express 3 qt. 1 pt. as the fraction of a gallon. 

80. Express 7 hr. 30 min. 45 sec. as the fraction of a day. 

31. What cost 2 bu. 3 pk. 4 qt. of corn, at 20 cts. a peck? 

32. If $4.50 per month is charged for the use of a sum of 
money, to what will the use amount in 5 yr. 3 mo. 18 da. ? 

33. A boy bought f of a bushel of chestnuts for $2.50, 
and sold them at 12J cts. a quart; how much did he gain? 

84. A grocer bought 14.375 bu. of cranberries for $43.25, 
and sold ^ of them at 12 cts. a quart and the remainder at 
10 cts. a quart ; how much did he gain? 

35. If 1 pt, 3 gi. of water is put into a gallon measure, 
and the measure filled with -milk, what part of the mixture 
mil be milk? 

86. A dairyman bought 5f gallons of milk, to which he 
idded water at the rate of 1^ gi^ls to each quart, and sold 
he mixture at 5 cts. a pint ; what did he receive for it ? 

87. To what will the services of a man amount in 2 yr. 9 
Ho. 15 da., at $450 per year? 

88. If $5.83f will buy 11 gal. 3 qt. 1 pt. of syrup, how 
t)>uch will $17.51 J buy? 

89. What is cloth worth per meter, at 30 cts. per yard ? 

40. What will it cost to build a fence 2J miles lon<!^, at the 
ate of $75 per kilometer? 

41. I bought land at $ J per ar ; how much is that per 
icre ? 

42. What will be the cost of 165 Ha. of land, at $12.i. per 
ir? At $10 per acre? 

48. What is sugar worth per pound, at 1.2 cts. per liccto- 
^ram? 

44. What will be the cost of 18 HI. of milk, at 10 cts. a 
iter? At 8 cts. a quart? 

46. The difference in time in the observations of an 
•clipse, on two vessels at sea, is 1 hr. 35 min. 12 sec. ;. what 
s their difference in longitude ? 
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46. A gentleman left Savannah and traveled until his 
watch was 6 hr. 12 min. 24 sec. too fast; in what longitude 
was he? 

47. If a man weigh 160 lb. avoirdupois, what will he 
weigh by troy weight.'* 

48. A silversmith has 5 lb. 4 oz. 7 pwt. of silver, and 3 !b. 
5 oz. 5 pwt. of gold, and desires to manufacture each into 
rings of the largest equal weight ; required the weight of 
each ring. 

49. Required the least amount of calomel that may be 
put in bottles containing 6 5 3 5 1 9i o^ ^ S ^ 5* 

60. A dealer bought a quantity of pure whisky, to which 
he added water at the rate of 1 gill to each pint, and sold 
the mixture for $303.75, at 12J cts. a gill; how much whisky 
did he buy? 

61. A gentleman leaves Washington and travels west, at 
the rate of 36 min. of longitude per hour; how much should 
his watch gain or lose per minute to indicate continually the 
correct time? 

QUESTIONS. 

What is a compound number? Reduction descending? How per- 
formed? Reduction ascending? How performed? 

How do you reduce metric to common measures? Common to 
metric measures? 

What is a meridian? Longitude? Explain the relation of longi- 
tude and time. How find the difference of longitude when the dif- 
ference of time is known? The difference of time when the difference 
of longitude is known? 
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ORDINARY MENSURATION. 

310, Ordinary mensuration treats of the measurements 
of quantities having rectangular forms. 

BEGTANOULAB SUBFACES. 

311, A plane figure is a figure all parts of which are in 
the same plane. 

* • 

312, The area of a plane figure is the quantity of sur- 
face it contains. 

313, A rectangle is a plane 
figure having four sides and 
four right angles. 

The area of a -rectangle 5 in. 
long and 3 in. wide is 5 sq. in. 
taken 3 times, or 16 sq. in. 

A Rectangle, 5 by 3. 

314, To find the a/rea of rectangular surfaces. 

1, How many square yards in a garden 120 yd. long and SO 
yd. wide? 

Analysis. — A rectangle 120 yd. long and 1 
yd. wide contains 120 sq. yd.; hence, a 
rectangle 120 yd. long and 80 yd. wide con- 
tains 80 X 120 sq. yd. = 9600 sq. yd. 

Rule. — Multiply the length by the breadth. 

Notes. — 1. Both dimensions should be reduced to the same denomi- 
nations before they are multiplied. 

2. One line is said to be multiplied by another when the number 
of units in the former is taken as many times as there are like units 
in the latter. 

8. The area and one side of a rectangular surface being given, the 
other side is found by dividing the area by the given side. 

EXERCISE LX. 
Find the area: 

2. Of a board 2 ft. long and 5 in. wide. 

8. Of a cit;^ lot QO it. front and 150^ it. deeig. 



Operation. 

120 X 80 = 9600 
9C00 sq. yd., Ans. 
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4. Of a floor 20 ft. long and 15J feet wide. 

5. Of a field 32 ch. by 117 rd. 
# How many acres : 

6. In a garden 5 ch. long and 3 ch. wide ? 

7. In a meadow 3G3 yd. long and 175 yd. wide? 

8. In a pasture IGO rd. long and 56 rd. wide ? 

9. What cost a farm 240 rd. long and 88 rd. wide, at $15 
per acre? 

10. A board is^9 in. wide, and its area 'is 1 sq. ft. ; what 
is its length ? 

11. A building lot is 50 ft. front, and contains half an 
acre ; how far back does it extend ? 

12. How many yards of carpeting 1 yd. wide will it take 
to cover a floor 21 ft.- long and 15 ft. wide. 

13. How many hektars in a field 475.5 meters long and 
24G meters wide.^ 

14. What is -the cost of paving a street G28 ft. long and 
G0| ft. wide, at $2.25 per sq. yard.^* 

16. How many planks 9 ft. by 7 in. will floor a room 21 

ft. by 15 ft. .? 

16. What will be the cost of paving a street 650 yd. by 60 
ft., with marble slabs 2 ft. 6 in. by 1 ft. 4 in., at $12 per 
hundred ? 

17. What will it cost to plaster the ceiling of a room tha^t 
is 8.5 m. square, at 24 cts. per sq. meter .f* 

18. One side of the roof of a house is 32 ft. by 15 ft. : 
how many boards, 5 in. wide, will it take to cover both 
sides, if 8 in. of the length of each board is exposed.? 

19. How many boards are required to cover a house, if 
one side of the loof is 14 m. by 6.3 m. and the part of the 

board exposed is 2^ dm. by \\ dm. ? 
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Shingling, 

As shingles are usually made and laid 1000 are estimated to cover 
100 sq. ft., called a square, or 10 shingles to the sq. foot. 

20. One side of the roof of a house is 40 ft. by 18^ ft. ; 
how many shingles will it take to cover it.^ 

21. How much will it cost to shingle a church of which 

the length is 80 ft., the rafters being 26 ft. long, the cost 

of shingles $5^ per M., and the cost of the work $1.25 per 

square ? 

Carpeting. 

The number of yards of carpeting required to carpet a room is 
found by multiplying the length of the strips by the number of strips. 

If the strips run lengthwise, the length of the strips is equal to the 
length of the room, provided there is no loss in matching, in which 
case the loss must be added, to obtain thft length of the strips; and 
the number of strips is found by dividing. the width of the room by 
the width of the carpet, provided that the quotient is not a mixed 
number, in which case the fractional part is to be considered as 1. 

If the strips run crosswise, proceed in a' similar manner, substi' 
tuting ** width of room " for ** length of room," and vice versa. 

22. How many yards of carpeting 1 yard wide will be 
required for a floor 20 ft. long, 17 ft. wide, if the strips run 
lengthwise, and there be a waste of 4 in. iit matching.? 

Solution: Length of strips = 20 ft. 4 in. = ^Ojft. ; and since 
17 ^ 3 = 6j, 6 strips will.be required. X ^i ft. = 122 ft. = 40f 
yd., Ans. 

28. Find the ^swer to the preceding problem after 
changing " lengthwise" to " crosswise.". 

24. A floor is 21 ft. by 16 ft. ; how many yards of car- 
peting 27 in. wide will be required to cover it: (1) If the 
strips run lengthwise, and there is a waste of 6 in. in match- 
ing? (2) If the strips run crosswise, and there is a waste of 
9 in. in matching? 

26. If Brussels carpeting is f of a yard wide, and cost 
$lf per^d., what will it cost to use it \u c^Lrp^XAw^ ^\v^ 
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45 ft. by 32 ft., the strips running lengthwise, and there 
being a waste of J of a yard in matching the pattern ? 

26. I wish to carpet a room 24 ft. by 20 ft. with carpeting 
2 ft. 8 in. wide, and worth $1 a yard ; what will be the 
difference between the cost of running the strips lengthwise 
and crosswise, there being no waste in matching in the first 
case, and a waste of 4 in. in the second? 

Plastering, Papering, Painting, Etc. 

Plastering, painting, and kalsomining are measured by 
the square yard. There is no uniform rule respecting the 
allowance to be made for doors and%vindows. 

The surface of the walls of a room may be found by viul- 
liplying the sum of the lengths of the four sides by the 
height, 

27. How much will it cost to plaster the walls and ceiling 

of a room 18 ft. long, 16 ft. wide, and 11 ft. high, at ^Z\ 

cts. per sq. yd., no allowance being made for doors and 

windows ? 

Solution. 

Area of both sides, 2 X (18 X 11)> 396 sq. ft. 

*' ♦* " ends, 2X(1CX11)> 362 " 

" " ceiling, 18 X 16» 288 ** 

" " all, 1036 sq. ft. 

1036 sq. ft. = 116i sq. yd., @ $.33^ = $38.37, Ans, 

28. What will be the cost of plastering a room 21 ft. 6 in. 
by 16 ft., and 9 ft. high, at $.35 a square yard, allowing 225 
sq. ft. for doors, windows, etc. } 

29. What will it cost to paint the walls of a parlor 18J ft. 
long, 16J ft. wide, and 12 ft. high, at 27 ct. per sq. yd., 
allowing for 2 doors each 6 J ft. by ^\ ft. } 

80. What will be the cost of papering the walls and ceiling 
of a room 23 ft. 3 in. long, 17 ft. 4 in. wide, and 12 feet 
high, at 12 cts. per sq. yd., allowing for 3 doors each 6 ft. 8 
in. by 3 ft. 9 in., and 6 windows each 5 ft. 3 in. by 2 ft. 8 in. } 
. 81. At 6 cts. a sq. meter, what will it cost to kalsomine the 
walls and ceiling of a dimtigroom V5i x«\» \oti%^ ^ tti, wide 
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and 45 dm. high, allowing for 3 doors each '^J, m, by 12 dm., 
and a wainscot, 11 dm. high, extending around the raom^ 
DlTidine »ud DaatgruitiDK Ltnd. 
313. The governmental method of surveying and desig- 
nating land is as follows: 

The first thing done is to run a line north and south, called the 
Principal Meridian (P. M.), marking Its course by stones, posts, etc. 
Next, lines are run G miles apart, and parallel to the P. M. ; Ihus 
dividing the country into strips called Ranges (R.), which are num- 
bered in order, both east and west, from Ihe P. M. 

Thus, R. 3 E. is the third strip or range east of the P. M., and R. 
I W. is the *th range west ^f the P. M. 
Next, a line is run east and west, called the Base Line (B. L.). 
Next, lines are run 6 miles apart, and parallel lo the B. L., Ihus 
diiiding the ranges into squares of SG sq. mi. each, called Townshipn, 
which are numbered In order, both north and south, from the B. L. 
Thus, Tp. 18 N. R. 6 W. is the ISth township north of the B. L. 
and in the Gth range west of the P. M. 

Locate the following: Tp. 15 S. R. 4 W. ; Tp. 3 S. R. 
TE. ; Tp. 11 N. R. 9 E. 

A township is divided into 36 square miles, called sec- 
tions (Sec). 

The U. S. Land Office recognizes the following divisions 
of a section: 

Half Section — 1 mi. by J mi. = ^ sq. mi. = 330 acres. 

Quarter Section = J ml. by j ml. = \ sq mi. = 160 acres. 

Half-Quarter Section = \ mi. by f mt. = \ sq. mi. = 80 acres. 
Quarter-Quarter Se^ion = i ml. by | mi. = ^ sq. mi. = 40 acres. 
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K. In the \V- J of X. E. ^ and X. J of S. E. } of Sec. 14? 
W. In the S. J of N. W. J and E. ^ of S. W. J of Sec. 20? 

84. in theE. Jof N.E.iandX. E. Jof S. E.Jof Sec. 2of 

85. in the N i, and N. E. i of S. W. J of Sec. 3? 

36. In the W. J, X. i of S. E. } aod S. W. i of N. E. J of 
Sec. 2? 

S;. Id the E. } of N. \V. J, X. J^f S. W. J, W. J of S. 
E. J and S. { of N. E. J of Sec. 11, Tp. 3, N. R. 5 W. ? 

88. In the S. E. } of X*. W. J, S. W. J of N. E. {, N. i of 
S. E. i and X. E. J of S. W. { of Sec. 31, Tp. 7, S. R. 4 E. ? 

39. A owns E. J, E. J of N. W. J, and S. E. J of S. W. 
J of Sec. 22 ; B owns E. | of W. i, S. J of S. E. J, and N. 
I and S. W. i of N. E. J ot Sec, 21 ; and C owns all the 
land between A and B. (1) How many acres has each? 
(2) What is the description of C's land? 



SECTASGHLAR SOLIDS. 

316. A rectangular solid is 
I one bounded by six rectangular 
I sides or faces. 

317. The contents or vol- 
I ume of a solid is the quantity 

of matter or space it'contains. 

Thus, the volume of/'a rectangular 
fiolid, 5 in. long, B in. Wide and i in. 
high, is 5 X 3X 4eu. in., orfiOcu. in. 

318. To find the volume of rectangular solids, ■ 
1. Find the volume of a box 5 ft. long, 4 ft. wide and ^ 
ft. deep. 
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Analysis. — A box 5 ft. by 4 ft. and 1 ft. deep, Operati(3n. 

contains 20 cu. ft. ; hence a box 6 ft. by 4 ft. and 6 X * X 3V = 70. 
3^ feet deep contains 3^ X 20 cu. ft. = 70 cu. ft. 70 cu. ft., Ans. 

Rule. — Multiply the lengthy breadth^ and thickness to- 
gether. 

Notes. — 1, When the contents and two dimensions are given, the 
other dimension may be found by dividing the contents by the pro- 
duct of the two given dimensions. 

2. Excavations and embankments are estimated by the cubic yard. 
In removing earth, a cubic yard is called a load, 

EXERCISE LXI. 

Find the volume of a rectangular solid: 
2. 2 ft. by 5 in. by 3 in. 3. 3^ yd. by 8J ft. by 2f ft. 
4. 5 ft. by 2 ft. by 3 J ft. 6. 8f yd. by 4 J ft. by 3.25 ft. 

Find the volume : 

6. Of a cube each of whose edges is 1 ft. 8 in. 

7. Of a cube each of whose edges is 1 yd. 2 ft. fi in. 

8. How many cu. feet of air in a room 20 ft. by 15 ft. by 
12 ft. 9 in. } 

0. Find the volume of a solid 12.5 ft. long, the end of 
which is 3 ft. 9 in. square. 

10. The volume of a box is 50 cu. ft., its length 5 ft. and 
its width 4 ft. ; find its height. 

11. A bin is 4 ft. 6 in. wide, 3 ft. deep, and contains 11 If 
cu. ft. ; find its length. 

12. Find the cost of digging a trench 200 yd. long, 2| ft. 
wde and 4^ ft. deep, at $f per cu. yd. 

13. How many loads of earth must be removed in dig- 
ging a cellar 45 ft. by 21 ft. by 8 ft. 3 in. } 

14. What will be the cost of elevating the surface of a 
street 60 ft. wide, 627 ft. long,' and 4^ ft. below grade, at 6i 
cts. per cu, yard? 
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16. I wish to construct a box 7 in. long and 6 in. wide 
that shall hold exactly one gallon; what must be its depth? 

16. How many cu. meters in a rectangular solid 2 Dm. by 
6 m. by 15 dm. ? 

17. How many cords of wood in a pile 36 ft. by 6 ft. by 

10 ft. ? 

18. What is the worth of a pile of wood 8 ft. long, 3 ft. 
high and 3J ft. wide, at $4.50 per cord? 

19. What must be the height of a pile of wood 20 ft. long 
and 6 ft. wide, to contain 10 cords ? 

20. How many sters in a pile of wood 7 J m* by 3J m. by 
IJm.? 

£1. How many liters of milk will a tin can hold which is 
i m. by 3 dm. by 14 cm. ? 

Bricks. 

Bricks are usually 8 in. long, 4 in. wide and 2 in. thick, and are 
generally sold by ihe thousand. 

A brick contains 8 X 4 X 2 cu. in. = 64 cu. in. Hence, a cu. ft. 
contains 27 bricks, for 1728 cu. in. -r- 64 cu. in. = 27. In walls, as 
the mortar occupies a part of the space, 20 bricks are usually esti- 
mated to the cu. tt. 

In measuring the walls of cellars and buildings, masons usually 
take the outside dimensions, and make no allowances for corners, 
doors and windows. 

22. How many bricks in a pile 12 ft. long, 4 ft. wide and 
5 feet high } 

28. How many bricks in a wall 20 ft. long, IJ ft. thick 

and 8^ ft. high } 

24. What is the value of a pile of brick sufficient to con- 
struct the walls of a house 30 ft. long, 16J ft. wide and llf 
ft, high, the walls being 1 it. lYvicV «iX.^^^«it M*? 
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Capacity of Tanks, Etc., in Gallons. 

Since 1728, the number of cu. in. in a ft., contains 231, the num- 
ber of cu. in. in a gal., about 7^ times, 7^ gallons are usually estima- 
ted to the cu'. foot. 

(25) How many gallons of water will a box hold which 
is 5 ft. long, 3 ft. wide and 2 ft. deep ? 

Solutions. 
Exact method, . 6 X 3 X 2 X "SiW = 224.4 + 
Practical method, 6X3X2X 7^ = 225. 

Rule. — Divide the number of cubic inches by 231, ot- 
multiply the number of cubic feet by 7^. 
Solve the following J[>y the practical method. 
How many gallons will a box hold : 

26. Which is 3 ft. long, 2 ft. wide and 8 in. deep } 

27. W^ich is 5 ft. long, 3 ft. wide and 1 ft. 9 in. deep.? 

28. A cistern is 6 ft. by 6 ft. by 10 ft., and is f full of 
water ; how long will it supply a family that uses 25 gallons 
per day } 

29. A tin box, 2 ft. 8 in. by 10 in. by 1 ft. 6 in., is i full 
of honey ; what is the honey worth at $f per gallon.? 

80. I wish to construct a box 11 in. long and 7 in. wide 
that shall contain exactly 2 gal. ; how deep must it be.? 

Capacity of Bins, Etc., in Bushels. 

Since 1728, the number of cu. in. in a cu. ft., contains 2150.4, 
the number of cu. inches in a bu., about .8 times, .8 of a bushel is 
usually estimated to thecu. ft. 

(31) How many bushels of wheat will a box hold which 

is 6 ft. long, 5 ft. wide and 2 ft. deep .? 

Solutions. 

Exact method, 6 X 5 X 2 X Hll:i = ^^'^^ +' 
Practical method, 6 X 5 X 2 X -8 =48. 

Rule. — Divide the number of cubic inches by 2150.4, or 
multiply the number of cubic feet by .%. 
Solve the following by the practical method\ 
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How many bushels will a box hold which is : 

32. 3 ft. by 2 ft. by 9 in. ? 83. 6 ft. by 4 ft. by 3 ft. 9 in. ? 

34. 5 ft. by 4 ft. by 15 in. ? 35. 7 ft. by 3 ft. by 2 ft. 8 in. ? 

36. A granary 9 ft. by 6^ ft. by 4| ft. is f full of wheat ; 
what is the value of the wheat at 65 ct. per bushel ? 

37. I wish to make a bushel measure 16 in. long, and 12 
in. wide; how deep exactly must it be? 

Board Measure. 

319. A board foot is 1 foot long, 1 foot wide, and 1 inch 
thick, and is used for measuring boards, planks, and sawed 
timber generally. 

(38) How many board feet in a plank 18 feet long, 10 in. 
wide and \\ in. thick? 

Explanation. — I multiplj the length in Operation, 

feet bv the width and thickness expressed in ISV 10 V 1^ 
inches, and divide the product by 12; the 12 *• 

quotient is the number of board feet. 

Notes. — 1. If a board is less than 1 inch thick, it is disregarded; 
that is, the calculation is made as if the thickness were 1 inch; and 
no deductions are made in the price except when the thickness is § 
of an inch. 

2. If a board is tapering, the width of the broader end only is con- 
sidered. 

3. When no thickness is mentioned, 1 inch is understood. 

How many board feet are there : 

39. In a plank 15 ft. long and 10 in. wide? 

40. In a plank 14 ft. long, 9 in. wide, and \\ in. thick? 

41. In a plank 10 ft. long, 9 in. wide, and | in. thick? 

42. In 25 boards 16 ft. long and 6 in. wide? 

43. In 15 beams 12 ft. long, 8 in. wide and 5 in. thick? 

44. What cost 36 joists whose dimensions are 4 in. by 3 
in. and 10 ft. long, at 2 J ct. per board foot? 

45. Find the cost of 200 tapering boards 15 ft. long, 11 
in. wide at one end and 9 in. at the other, at $17 per M. 
board £t. 
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46. A room is 44 ft. long and 30 ft. wide ; what will it 
cost to floor it with flooring IJ in. thick, at $18 per M. 
board feet? 

47. I wish to build a fence 120 yd. long and 5J ft. high, 
with plank 6 in. wide and 4 in. apart, and posts 5 in. square 
and 10 ft. apart; what will the lumber cost at $15 per M. 
board ft., supposing the post to be sunk 1^ ft. in the ground ? 

MISGELLANEOnS PROBLEMS. 

EXERCISE LXII. 

320, I. A garden containing 3J acres is 7 chains long; 
how wide is it? 

2. How many bricks, 8 in. by 4 in., will pave a walk 60 
feet long and 10|^ ft. wide, with no allowance for edges or 
waste ? 

3. A bin is 10 ft. long, 4J ft. wide and 6 ft. deep ; how 
many bushels of grain will it hold ? 

4. What will it cost to excavate a cellar 7.6 m. long, 5.4 
m. wide and 3.5 m. deep, at $J per cubic meter? 

5. How many cubical blocks whose edges are 3 inches 
each, can be packed in a box whose inside edges are 15, 12, 
and 9 inches? 

6 How many yards of carpeting f of a yard wide will 
carpet a room 22 ft. long and 20 ft. wide, if the strips run 
lengthwise, with an allowance of 6 inches for matching 
figures ? 

7. Find the cost of the E. J of N. E. J of Sec. 11, at $4 J 
per acre? 

8. Find the cost of the S. J of N. W. J, and N. E. ^ of 
S. W. J of Sec. 22, at $15 per acre. 

9. A box 5 ft. long, 4 ft. wide and 3 ft. deep is § full of 
water; how many gallons of water are in the box? 

10. What will it cost to plaster the walls and ceiling of a 
room 8.2 m. long, 5.6 m. wide, and 3.8 m. high.^ at 45 cXa» 
per sg. meter? 
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W hat is the cost of a rectangular field : 

11. 60 rd. long and 40 rd. wide, at $6 per acre? 

12. 605 yd. long and 280 yd. wide, at $5^ per acre? 
Find the cost of a pile of wood : 

13. 8 ft. long, 8 ft. wide, and 4 ft. high, at $5 per cord. 

14. 120 ft. long, 6 J ft. wide, and 8f ft. high, at $3J pei 
cord. 

15. How many yquare meters of matting are required to 
cover a stage 5 m. 4 dm. long and 1 m. 2 dm. wide ? 

16. What is the value of a pile of wood 16 m. 1 dm. I 
cm. long, J. m. ?, dm. 2 cm. wide and 1 m. 6 dm. 8 cm. high, 
at $2.30 a ster? 

17. How many yards of silesia, f yd. wide, will line 21 
yd. of silk, f yd, wide? 

18. The length of a room is 21 J ft., the height 13 ft., and 
the four walls contain 988 sq. ft. ; find the width of the room? 

19. Allowing 8 shingles to the square foot, how many 
shingles will be required to cover a barn 50 ft. long, and 15 
ft. from the comb to the eaves? 

20. A cubic yard of lead weighs 19128 !b. ; what is the 
weight of a rectangular block of lead 2 m. 8 cm. long, 1 m. 

2 dm. 5 cm. wide, and 7 dm. 5 cm. thick? 

21. How many board feet in a plank 14 ft. long, 12 in. 
wide, and 2J in. thick? 

22. Find the cost of 36 scantling 9 ft. long and 4 in. by 

3 in., at $2|^ per C^ 

23. A bin 10 ft. by 8 ft. by 5 ft. is full of wheat ; how 
many bushels of flour will it yield, allowing ^ for waste? 

24. A cubic foot of water weighs 62^ pounds, which '>s 
about 1t^ times the weight of that much ice ; what is the 
weight of a block of ice 8 ft. by 5^ ft. by 2^ ft. ? 

25. A piece of land, 12 chains long, is worth $33 at $11 
per acre ; what would it be worth if it were 7J chains 
wider? 
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26. A box, 4 ft. 8 in. long and 4 ft. wide, holds 128 gal- 
ons ; how many bushels would it hold if it were b^ inches 
leeper? 

27. How may 140 bricks be put in a box whose inside 
limensions are 32, 14, and 20 inches? 

28. A farmer has a section of land, and after reserving 
he S. E. quarter for himself, desires to divide the remaining 
• quarters equally among his 4 sons, so that each of the 4 
>arts shall have the same shape. Required the shape, 
mount and description of each son's part? 

29. A garden is 12 ch. long and 5 ch. wide ; how many 
cres larger would it be if it were 3 ch. longer and 1 ch. 
/ider? 

30. A rectangular field is 72 rd. long and contains 18 
cres ; if its width were 24 rd. greater, how much greate) 
lust its length be that its area may be doubled ? 

31. A pile of bricks is 3 ft. long, 2 ft. wide and 1 ft. high ; 
ow many more bricks are required to make the pile 1 fi. 
3nger, 1 ft. wider and 1 ft. higher? 

32. Around a garden 18 rd. long by 10 rd. wide is a ditch 
ft. wide and 3 ft. deep. This ditch being insufficient it was 

lit 1 ft. 6 in. wider from the outer edge, and the whole ditch 
ft. deeper, how many cu. ft. of dirt were thrown out in 
laking this change? 

QUESTIONS. 

What is mensuration? A plane figure? Area? Rectangle? How 
nd the area of rectangular surfaces? 

What is said about shingling? Carpeting? Plastering, etc.? Di- 
iding and designating land? Draw and number the sections of a 
)wn8hip. 

What is a rectangular solid? Contents or volume? How find the 
oluiTie of a rectangular solid? 

What is said about bricks? Capacity of tanks? Oi bm%^ ^c)^\4 
leaMire? 



Chapter 1\. 

PERCENTAGE. 



321. A per cent is a number of hundredths. 

(1) 5 hundredths, jjy and .06 J are per cents. 

l*er cent is a contraction of ^er centum^ which means by the hun- 
dred. Thus, when we say that 7 per cent of a number of apples are 
rotten, we mean 7 of every 100 are decayed. 

322. The sign of per cent is %. 

(1)7 per cent, xoo> '^^ ^"^ ^% ^^ have the same meaning. 

Oral Exercises. 

Reduce ()0 per cent to an equivalent common fraction. 
Solution : 60 per cent = -^§q = -ft- = J, Ans. 
Jicduce the following to equivalent fractions : 

1. 4 per cent. 2. 5%. 3. 6^%. 

4. 8^ per cent. 6. 10%. 6. 12J%. 

7. 1G| per cent. 8. 20%. 9. 2o%. 

10. anj per cent. 11. 40%. 12. 50%. 

13. 002 per cent. 14. 75%. 15. 100%. 

10. i;58Jf per cent. 17. 125%. 18. 120%. 

(19) Reduce f to a per cent. .^ ^ 

Solution : The process is the same as that of jeaycing | to a frac- 
tion whose denominator is 100, Art. 168. It mav be reduced thus: 
since 100%. '• of 100%,=^ 37^%. , ^^/^ / 

Reduce the foUow^ing to equivalent per^ce^i^:^ \j> ^^ . 
20. |. 21. f .. 22. J. 28. f ■ ^U:^^. 

25. |. 26. f . 27. f . 28. |. 29. f 

30. f. 31. f. 32. f. 83. T^. 84. \{. 

85. f. 86. |. ^1. |. ^^* V 89. |. 
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40. What part of a number is 5% of it? 25% of it? 50%? 
75%? 12^%? 33^%? 100%? 

41. What per cent of a nuqgijber is J of it? ^ of it? J ? ^^-? 
^? ^? All of it? %■ 

42. What is the value of 5 per cent + 8 per cent? 9% 
+ 8% ? 1G% — 7% ? 12% + 15% — 20% ? 1 — 60% ? 

43. A boy spent 75% of his money for apples ; how much 
of it had he left? 

44. A lad gave 60% of his money for a saddle and 25% oi 
it for a bridle; howr much had he left? How much more did 
the saddle cost than the bridle ? 

45. How much is J of 38% ? f of 40% ? f of oG% ? 25% 
of 80% ? 33^% of 24% ? 12^ % of 32% ? 

323. Percentage is the process of computing by per 
cents. 

In ithis process there are primarily three elements,. viz. : 
the base, the rate, and the percentage. 

324. The base is the number of which the per cent is 
taken ; the rate is the given per cent ; and the percentage 
is the result of taking that part of the base expressed by the 
rate. 

Illustration .—20% of $35 = $35 X -20 = $7. 

Here, $35 is the base, 20% is the rate, and $7 is the percentage. 

Principle. — T'Ae base^ rate^ and percentage siistain to 

each other the relation of multiplicand^ multiplier^ and 

product. 

Hence, when either two of the" element ■ * * le third may 

be found. 

325. Bicise and rate given, to find the percentage* 

(1) What is 40% of $180.? 

Solution : 40^ of a number is ^q or | of the number-, \ ol ^V^^ \^ 
$3C, and } is 2 times $36, = $72, Ans. 
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PRiNCiPi,E, — Th$ fereentage 0/ any nntnber is the same 
fart of the base that the given rate is of 100%. 

2. What is 20% of $35? 25% of' $32? 12 J% of $24? 
33J% of 48 days? 75% of 60 sheep? 60% of 360 men? 

When the given rate is not a simple part of 100%, it is better to 
proceed as in the solution of the next problem. 

(3) In a box are 160 pears, of which 7 J per cent are rot- 
ten ; how many of the pears are rotten ? 

Operalion. 
Explanation. — Since 1\% ot a number is .07^ 160 

of that number, I multiply the base, 160 pears, .07^ 

by the rate, expressed decimally, .07^, and ob- 80 

tain the percentage, 12 pears. 11 20 

12 pears, Ans. 

Formula. — Percentage = Base X Rate (a) 

Rule. — Multifly the base by the rate, 

EXERCISE LXIII. 

4. Find 6% of 50. 5. Find 7% of $3875. 

6. Find 4% of 325. 7. Find 16% of 2275 sheep. 

8. Find 20% of 635. 9. Find 15f % of 576 days. 

10. Find 25% of 60%. 11. Find 16f% of 81%. 

12. Find 12^% of if. 18. Find 17^% of 3f 

14. Find 8^% of $384. 16. Find 39J% of $1867.25. 

16. A farmer had 575 sheep, of which he sold 4 per cent ; 
how many did he sell? 

17. I rented a house worth $1825 and paid 7% of its value 
for the use of it; what was the rent.^ 

IB. A merchant borrowed $900 and paid 16|% for the use 
of it ; what did the use of it cost him .? 

19. A cotton buyer invested $4275 in cotton, and sold it 
at a profit of 12%; how mudv did Vie ^«tvci^ 



PERCENTAGE. 193 



20. Find 10% of 40% of $625. 

21. -Find 60% of 40% of 75% of $43.40. 

22. A man owning 75% of a ship, sold 33-J% of his share ; 
what part of the ship did he sell ? 

23. A father owned 65% of an estate, of which he gave 
his son 16% ; what part of the estate did the son receive? 

24. At a school ol 150 pupils the average daily attend- 
ance is 90% of the whole number ; what is the daily attend- 
ance? 

25. A merchant collected $15675 and deposited 35% of it 
in bank; how much did he deposit? 

26. What is the value of 70% of 60 oranges, at 5 cts. 
apiece ? 

27. If a man ride 16f % of 1896 rods in 1 hour, how far 
will he ride in 175 hours? 

28. From a cask of 40 gal. of oil, 15% leaked out; how 
much oil leaked out? 

29. A man owes $65375, and is able to pay only 68% of 
his debts ; how much money has he ? 

30. A farmer cultivated 240 acres of land, of which he 
planted 33^% in corn, 25% in cotton, 20% in oats, and the 
balance in wheat; how many acres did he plant in each? 

31. A has an income of $1280 a year ; he pays 24 J% of it 
for board, llf% for clothing, ^% for servant's hire, antl 
15f % for other expenses ; how much does he pay for each 
item, and how much does he save? 

32. A good cottonseed meal shows on analysis 3.3% phos- 
phoric acid, 7.3% nitrogen and 1.7% potash; how much of 
each of these ingredients is contained in 1560 pounds of the 
meal? 
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326. Percenta>ge and rate given, to find the base* 

(1) 20% of a number is 15 ; what is the number? 

1°. Solution. — 20% of a number is J of it. It Jot a number is 16, 
f , or the wjiole number, is 5 times 15, equal to 75. 
2°. Solution.— If 20% of a number is 15, then 

1% of the number is ^q ^^ ^^i ^"^ 
100% of the number is Y(f of 16, or 5 X 15 = 75. 

Principle. — 7^Ae base is the same multiple of the per- 
centage that 100% is of the rate. 

2. What is the number of which 15 is 25%? Of which 
$40 is 5%? Of which 12 bushels is 60%? Of which 21 
days is 30%? Of which 45 men is 62J%? 

When 100% is not a simple multiple of the rate, it is better to 
proceed as in the solution of the next problem. 

(3) What is the weight of a bale of cotton, if 16% of it 

weighs 74 pounds? 

Explanation. — Since the percentage is Operation, 

the product of the base by the rate, I 74. -*- .16 = 462^. 

divide the percentage, 74 pounds, by the 462^ pounds, Ans. 
rate, .16, and obtain the base, 462^ pounds. 

.Formula. — Base = Percentage -J- Rate (b) 

Rule. — Divide the percentage by the rate, 

EXERCISE LXIV. 

4. $60 is 25% of what amount? 
6. $70 is 20% of what amount? 

6. 35 horses is 33J% of what number of horses ? 

7. 56 sheep is 35% of what number of sheep? 

8. A lad lost $5, which was 12}% of all he had; how 
much had he? 

9. A farmer sold 81 cattle, which was 56J% of all he had; 
how many had he ? 

10. James is 7 years old, and his age is 16|% of his father's; 
required the age of his father. 
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11. 9% of a stone weighs 231.0606 pounds; what is the 
weight of the entire stone ? 

12. Your watch is worth $45, which is only 90% of the 
value of my watch ; what is my watch worth ? 

13. To-day coffee is 18.98 cts. a pound, which is 104% of 
what it was yesterday ; what was it worth per pound yester- 
day ? 

14. A boy by selling a ball for 5 cts. more than it cost him 
gained 25% ; what did it cost him.? 

15. A merchant, by selling a lot of goods for $1402.80 
more than cost, gained 8% ; what did the lot cost.? 

16. Heniy gave 30% of his money for apples, 36% of it 
for oranges, and his oranges cost 30 cts. more than his ap- 
ples ; how much money had he ? 

17. A farmer has 27J% of his farm planted in wheat, and 
19f % of it in oats ; what is the size of his farm, there being 
18J acres more in wheat than in oats ? 

18. 564 is 25% of what number.? 

19. 4578 men is 84% of what number? 

20. 5J is 33^% of what number? 

21. 164 bushels is 2J% of what number? 

22. Henry gave 28% of his money for a pony, 4% of it 
for a saddle, and 1J% of it for a bridle, all of which cost 
him $80; how much money had he? 

28. A man drew 9J% of his bank deposits to buy a car- 
riage, 8^% to buy a span of horses, and If % to pay a 
driver, after which he had $1034 less in bank than before; 
how much had he in bank at first ? 

24. A boy, after selling 60% of his berries, received 80 
cts. for the remainder, at 10 cts. a quart ; how many had he 
at first ? 
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25. From a hogshead of molasses 16% leaked out; how 
much did it contain at first, if $45.15 was received for the 
remainder, at $.86 per gallon ? 

26. William gave 60% of his money for a pony, and 20% 
of the remainder for a saddle ; how much money had he if 
the saddle cost $4? 

27. After selling 8% of a hogshead of sugar, and 50% of 
the remainder, there were 414 pounds left ; how much did 
the hogshead contain at first ? 

28. After paying 18% of a debt, and 20% of the remain- 
der, there was still an unpaid balance of $492 ; what was the 
amount of the debt ? 

29. In an orchard 10% of the trees died the first year, 
11^% of the remainder died the second year, and 25% of the 
number left died the third year, after which there were lj8 
trees in the orchard ; how many trees were there at first ? 

80. A man traveling from Benton to Sparta went 10% of 
the distance the first week, 16f % of the remaining distance 
the second week, and 20% of what still remained the third 
week, and was then 432 miles from Sparta ; required the 
distance from Benton to Sparta. 

327 • Base and percentage given, to find the rate* 

(1) What per cent of 24 is 6? 

Solution.— 6 is i of 24; } of a number is equal to ^, or 26% of 
the number. Hence, 6 is 25% of 24. 

Principle. — T/te rate is the part that the percentage is 
of the base^ expressed ifi hundredths, 

2. What per cent of 16 is 4? Of 15 is 3? Of 30 is 16? 

Of $12 is $4? Of 50 hours is 2 hours.? Of 30 is 21? Of 

50 is 15?, 

When the percentage is not a simple part of the base, it is better 
to proceed as in the solution of the uent ^Tob\«Ti\« 
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(3) What per cent of 576 is 90? 

Explanation. — Since the percentage is Operation, 

the product of the base by the rate, I di- 90.00 -r- 676 = .16§ 
vide the percentage, 90, by the base, 67G, 16^ %» Ans. 

and obtain the per cent, or rate, 1&|%. 

Formula. — Rate = Percentase -i- Base (c). 

Rule. — Divide the percentage by the base; the quotients 
expressed in hundredths^ is the rate, 

EXERCISE LXV. 
What per cent : 
4. Of 9 is 3.? 5. Of 12 is 2? 6. Is 7 of 7? 

7. Of 10 is 2.? 8. Of 20 is 7? 9. Is %^ of $10.? 

10. Of 5 is 4? 11. Of 25 is 13.? 12. Is $2^ of $3J.? 

13. What per cent of $125 is $25 .? 

U. What per cent of $3875 is $271.25.? 

15. A boy had 15 marbles and lost 3 ; what per cent did 
he lose? What per cent had he left.? 

16. A merchant, who had $4275, invested $3762 in goods, 
and deposited the remainder in bank ; what per cent of his 
money did he invest.? What per cent did he deposit.? 

17. A miller g^nds 15 bushels of corn for IJ bushels ; 
what per cent toll does he charge .? 

18. A real estate owner received $510.75 for the use of a 
house valued at $5675 ; what per cent rent did he receive? 

19. A father divided, 40 apples among his three sons; to 
the first he gave 16, and to the second 13; what per cent 
did he give each .? 

20. Five men, A, B, C, D, E, bought a school-house for 
$1875, of which A paid $425 ; B, $375 ; C, $500 ; D, $15, 
and E the remainder; what per cent did each pay? 

21. I bought a pig that weighed 25 pounds ^o^^.^ ^xA XJwt 
waste in dressing was b\ lb. ; what pet ceivl yj«L% >^e ^«a\.^'\ 
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22. A merchant owes $6296 and his property is worth 
only $5509 ; what per cent of his debts can he pay ? 

23. James has 20 marbles ; by what per cent would the 
number be increased should he buy 6 more ? 

24. If $278.30 were subtracted from $3478.75, by what 
per cent would it be diminished ? 

25. A nurseryman planted 500 trees, of which only 122 
lived ; what per cent of them died ? 

26. When a ship has sailed 1745.01 miles of a voyage of 
1896.75 miles, what per cent of the distance remains to be 
sailed ? 

27. In an examination 120 questions were asked, of which 
A answered 96, B 66 and C 54 ; what per cent did each make? 

28. A paid $280 for a horse, buggy and harness; the 
buggy cost $91, which was 52% of the cost of the horse; 
what per cent of the entire cost did he pay for the harness? 

Amount and Difference. 

328. The amount is the base plus the percentage, and 
the difference is the base Jess the percentage. 

329. Base and rate given, to find the amount or 
difference. 

(1) What is the result of increasing 75 by 4% of itself? 

Explanation. — 75 is 100% of 76; hence, Operation. 

76 increased by 4% is 104% of 76. There- 1 + .04 = 1.04 

fore, I multiply the base, 76, byl plus the 75 X 1*04 =78. 
rate, 1.04, and obtain the amount, 78. 

Formula. — Annount = Base X (1 + Rate) - . . . .(d). 

Rule. — To find the amount, multiply the base by 1 plus 
the rate, 

(2) How much is 80 less 5% of 80. 

Explanation. — 80 is 100% of 80; hence, 80 Operation. 

less 5% is 95% of 80. Therefore, I multiply 1 — .06 = .96 

the base, 80, by 1 minus the rate, .96, and ' . 80 X .^5 = 76. 
obtain the difference, 76. 
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Formula. — Difference = Base X ( 1 — Rate) .... (e). 

Rule. — To find the difference, inullifly the base by 1 
minus the rate. 

EXERCISE LXVI. 

Find the result: 

3. Of increasing $35 by 20% or \ of itself. 

4. Of increasing $1450 by 18% of itself. 

5. Of diminishing $48 by 33^% or \ of itself. 

6. Of diminishing 125 days by 28% of itself. 

7. A clerk receiving $60 a month had his salary raised 
30% ; what did he then receive.? 

8. A merchant bought goods for $1825 and sold them at 
a profit of 7%: what did he receive for them.'^ 

9. A shepherd having 400 sheep lost 20% of them ; how 
many had he left.? 

10. A merchant bought goods to the amount of $9325 on 
a credit of 6 months, but in consequence of his paying cash 
he received a discount of 5% ; what did the goods cost him.? 

11. A lad had 60 marbles of which he sold 20%, then gave 
his brother 50% of the remainder, and then lost 12^% of 
what he had ; how many had he left.? 

12. A man owing debts amounting to $18620, paid 20% 
of what he owed, and afterward 35% of what remained un- 
paid ; how much did he still owe .? 

13. A is 33^% older than B, B is 25% older than C, C is 
20% older than D, and D is 20 years old ; how old is A? 

14. A man invested $300 in trade, which was irverea.%^d 
hy B^ fijaich year for 8 years ; to what did il tVietv 9ircvo>\x\\.\ 
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330« Rate and amount or difference given, to find the 
base* 

(1) What number increased by 15% of itself is equal 
to 46 ? 

Explanation. — If the required number or Operation, 

base were equal to 46, I should have 1 -j- .15 = l.lo 
100% of base, or jj of base, = 46. 46 -?- 1.16 = 40, Ans. 
But since 46 is 16% or ^- more than the Or, 

required number or base, I have 1 -|- "A^ = H 

116% of base, or |J of base, = 46. 46 -v- |J = 40, Ans. 
Therefore, I divide the amount, 46, by 1 -|- the rate, 1.16 or fj, and 
obtain the base, 40, Ans. 

Formula. — Base = Annount -r (1 + Rate) (f). 

Rule. — Divide the amount by \ -\- the rate, 

(2) What number diminished by 25% of itself is equal 
to 45 .? 

Explanation. — If the required number or ^ Operation, 

base were equal to 46, I should have 1 — .26 = .75 

100%, or } of the base, = 46. 45 -^ .76 = 60, Ans. 

But since 46 is 26% or | less than the base Or, 

I have X — 4 = 4 

76 % or J of the base =46. 45 -^ J = 60, Ans, 

Therefore, I divide the difference, 46, by 1 — the rate, .76 or J, 
and obtain the base, 60, Ans. 

Formula. — Base = Difference -t- (1 — Rate) (g)- 

Rule. — Divide the difference by 1 minus the rate, 

EXERCISE LXVII. 

What number: 

3. Increased by 25% of itielf is equal to 90? 

4. Increased by 2\% of itself is equal to 767.6.? 
5. Diminished by 20% oi \lse\t \^ ecv\^.l to 48 } 

6. Diminished by 71|% oi itseVi \s ^cv>^^\\.o .YV^ 
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7. I sold a COW for $44 and thereby made 10% ; what did 
the cow cost me? 

8. A man sold a town lot for $378 at a profit of 5% ; what 
did the lot cost him ? 

9. After 12J^% of the syrup in a barrel had leaked out, 
there were 35 gallons left ; how many gallons were in the 
barrel at first ? 

10. A merchant sold a lot of goods at a loss of 4J% and 
received $551.99 for them ; what did the goods cost? 

II. The sale is $160, the loss 16f % ; find the cost. 

12. The sale is $250, the loss 10J% ; find the cost. 

13. The sale is $1, the gain 33^% ; find the cost. 

14. The sale is $137.50, the gain 52J% ; find the cost. 

15. A boy received $18 per month after his wages had 
been raised 20% ; what were his wages at first ? 

16. A man, after drawing out 22f % of his money, had 
$1575 left in bank; how much had he at first? 

17. James is 15 years old, and is 25% older than John; 
how old is John ? 

18. In 1880. the population of a city was 237300, and had 
increased 13% in lOyefirs; what was the population in 1870? 

19. A boy bought a hat, a knife and a bat, paying 20% 
more for the knife than the bat, and 50% more for the hat 
than the knife ; find the cost of each, if the hat cost 90 cts. 

20. In a company of men, women, and children there are 
28% less of women than of children, and 15% less of men 
than women ; the number of men is 153 ; how many women 
and children are there? 

What per cent : 

21. Is 6 more than 5? 22. Is 162 mote VYi^ccv V^^'^ 

23. Is 5 less than 6? 24. Is 150 Ifi^s l\v2ctv l^'l"^ 
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26. A bought 3 mules; the first cost $161, which was 15% i 
more than the cost of the second, and 4^% less than the cost t 
of the third ; find the cost of all. 

26. A man owes three debts ; the second is 8% more than 
the first, and 13f% less than the third, and the third is $16.76 
more than the first ; find the entire debt. 

27. A dealer sold one buggy for $82, at a profit of 25%, 
and another, which cost 5% more, at a profit of 15% ; what 
per cent did he make on both together ? 

QUESTIONS. 

What does per cent mean? How expressed? How change a com- 
mon fraction to a per cent? What is the base? Rate? Percentage? 
Amount? Difference? 

How find the percentage when base and fate are given ? How find 
amount? Difference? How find rate from base and percentage? 
How find base from the rate and amount or difference? i 

flPPLICJlTIONS OF PERCENTAGE. 

I81« The principal applications of Percentage, in which j 
le is not an element, are Trade Discount, Profit and Loss^ 
ommission, Insurance, Taxes, Duties, Quantitative Chem- 
ical Analyses, etc. 

Those in which time is an element are Interest, True and 
'^jnk Discount, Exchange, Equations of Payments, etc. 
le an t^® problems in the above subjects may be solved by 
J , ^tion of one or more of the formulas of Percent- 
*"^"'- ^ (a), (b), (c), (d), (e), (f), and (g). 

TRADE DISCOUNT. 

*32. Trade discou. ^ . ^ ^ ,. r .u r . • « 
g^^^yj' -jilt IS a deduction from the list price of 

Merchants and manufacturer^ n u a a • ,. ^ *-^ 

A'aaw* —J u ., ^Vgenerally have fixed price lis it tf 

«rood0, and when the markets • ^ ^ a t v • L-i 
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prices, they change the rate of discount. The fixed price is called 
the list price. 

A ** discount of 30% and 10%" means, not 40%, but that 30% is 
first deducted, leaving 70% of the price, from which a deduction of 
10% is made, leaving a remainder of 63% of the price. Hence, ^* 30% 
and 10% off'' is equivalent to a single deduction of 37%. 

The term **\ and 12% off" means a discount of J or 26% from the 
price, and then another deduction of 12 % from the remainder. 

In comparison with Percentage, the list price is the Base; the 
rate of discount, the Rate; and the discount, the Percentage. 

(1) The list price of a bill of goods on a credit of 60 
days is $525 ; what is the cash value of the goods at 20% 
discount, and 5% off for cash.'^ 

Explanation.— 20% of $525 is $105, Operation, 

which, being deducted from $525, $525 X -20 = $106; 

leaves $420. $625 — $105 = $420. 

Again, 6% of $420, or $21, deducted $420 X .05 = $ 21 ; 

from $420, leaves $399, Ans. $420 — $ 21 = $399. 

EXERCISE LXVIII. 

2. The list price of a bill of goods on a credit of 3 months 
is $435 ; what is the cash value of the goods at 8% dis- 
count and 5% off for cash ? 

3. The gross amount of a bill is $4250 ; the rates of dis- 
count are 10% and 12% ; what is the net amount? 

4. I bought a piano for $675, at a discount of f and 15% ; 
vrhat did it cost me? 

6. From a bill of $1644.60 a deduction of ^ and 10% was 
made ; what was the amount of the discount ? 

6. Find a direct discount equal to a discount of 8% and 

10%. 

Explanation. — From the sum of the Operation, 

two rates, .18, I take their product, .08 -f- .10 = .18; 

.008, and obtain .172, which is equal .08 X -^^ = -^^^ 

to the per cent, 17i^, Ans, .18 — .00^ = .^W =^ Vl^'lo 
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What direct discount: 

7. Is equal to a discount of 6% and 4^%? 

8. Is equal to a discount of J and 12%? 

9. On a bill of $800, what is the difference between a 
discount of 20% and a discount of 15% and 5%? 

10. On a bill of $660, what is tKe difference between a 
discount of ^ and 16§% and a discount of ^ and 20% ? 

PROFIT AND LOSS. 

333* Profit is the sum above cost, and loss the sum be- 
low cost, for which goods are sold. 

In comparison with Percentage, the cost or capital invested is the 
Base ; the rate per cent of profit or loss the Rate ; the profit or loss 
the Percentage; and the selling price in case of a gain, the Amount, 
and in case of a loss, the Difference. 

EXERCISE LXIX. 

(1) What is gained by selling a farm which cost $1260 at 
a profit of 25%? 

Formula. — Prof it or Loss = Cost X Rate. See (a). ^ 

2. A dealer invested $8375 in shoes, and sold them at a 
profit of 9%; how much did he make.'^ 

3. What does a butcher lose who pays $4320 for cattle 
and sells them at a loss of 16f%.? 

4. A owes B $125800 due in 2 years, which he can settle 
for the cash at a discount of 15% ; what deduction will be 
allowed for the cash ? 

5. A house and lot which cost $5920 were sold at a profit 
of 12J% ; what was the gain ? 

6. Bought a bill of goods amounting to $675.50, at 201b 
discount, and 3% off for cash; what was the total deduction?- 

^7. A lady sold a cow for $8 more than cost, and thereby 1^ 
gained 20% ; what did ttie cow co^\.\vex> 
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Formula. — Cost = Profit or Loss -r- Rate. See (b) 

8. If a merchant can sell his goods at a profit of $3870 he 
will realize a gain of 15% of his entire stock in trade ; find 
the value of his stock. 

9. What is the cost of cloth which sells at a profit of $.7;> 
per yd., at 15% gain? 

10. A merchant sells silk at a gain of $.245 per yard, and 
makes a profit of 14% ; find the Cost. 

11. A boy lost 75 cts. in selling 60 apples at a loss of 25% ; 
what did the apples cost apiece ? 

12. A merchant sold a bill of goods at a discount of ^ and 
10%, and thereby made a deduction of $146.25 ; find the 
list price of the goods. 

13. What per cent will be gained by selling a gun which 
cost $12 at a profit of $3.? 

Formula. — Rate == Profit or Loss -i- Cost. See (c). 

14. A dealer paid $480 for a piano and sold it at a profit 
of $210; what per cent did he make? 

15. Paid $50 for a cow and sold her for $40 ; what per 
cent was lost ? 

16. If flour cost $6.80 a barrel, and 25 barrels be sold at a 
loss of $51, what per cent is lost? 

17. Henry bought a pony for $60 and sold him to Albert 
for $80, and Albert sold him for $70 ; what per cent did 
Henry make? What per cent did Albert lose? 

18. The cost of manufacturing a quantity of'goods is $450. 
I The manufacturer sold them to the jobber at a profit of $72, 
[the jobber sold them to the retail merchant at a profit of 
j$B7, and he sold them to the consumer at a gain of $152.25. 
1(1) What per cent did each make? (2) What per cent of 
[^ price paid by the consumer is pro\it? 
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19. A man sold a horse for $100 and thereby gained 25%; 
what did he cost? 

Formula. — Cost = Sale -r- (1 + Rate). See (f). 

20. Sold silk for $4.13 a yard, at a profit of 18%; find 
the cost. 

21. A lot of gloves, being damaged, were priced at $1.40 ' 
per pair, which was 20% less than cost; what was the cost? j 

Formula. — Cost = Sale -^ (1 — Rate). See (g). 

22. What cost a horse that sold for $240, at a loss of 15%? 

23. A farmer sold 25 hogs for $110, which was 30% more 
than the cost of raising them ; how much did it cost per 
head to raise them? 

24. A dealer sold 120 bbl. of flour for $792, which was 12% 
less than he paid for it ; what did he pay per barrel ? 

25. A drover sold one horse for $168, at a profit of 12%, 
and another for $161, at a loss of 8%; how much did he 
make or lose? 

(26) A merchant paid $10 for a saddle; how much must 
he ask for it that he may deduct 25% of the price and still 
make a profit of 20% on the cost? 

( Selling Price = $10 X (1 + -20) = $12. 
Solution 



^! 



Asking Price = $12 -^ (1 — .25) = $16. 

27. Bought cloaks at $38 ; what price must they be 
marked that 20% maybe deducted and leave 16% profit? 

28. A trunk cost $6 ; how must I mark the price that after 
abating 10% the profit may be 33J%? 

29. A merchant was in business 3 years. At the close of 
the first year his capital amounted to $24650, and at the 
close of the second year it was 32% greater than it was the 
previous year, and 42% less than it was at the close of the 
succeeding year; what was he worth on retiring from the 
business ? 



J 
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30. A drover bought hogs at $6 a head, and sold them at 
$7^ a head ; what was the gain per cent ? 

31. A drover bought horses at $131.50 a head ; expended 
$4.50 each in taking them to market, and sold them at 
$153.50 a head ; what was the gain per cent.'^ 

32. If a man fails to pay his taxes until he is charged 12% 
For delay; how much will he lose if his taxes are $18.25? 

33. I bought a carriage for $178.50, and sold it at a loss 
Df 8% ; how much did I lose.? 

34. What per cent do I make by selling apples at f of 
their cost? 

35. I sell for $6 what cost me $4.60 ; what per cent do I 
gain ? 

36. What per cent do I lose by selling gloves at | of their 
cost ? 

37. I sell for $8 what cost me $9.50 ; what per cent do I 
lose? 

38. A newsboy sold papers for 5 cts., which was 25% ad- 
vance on the cost; what did they cost? 

39. A drover sold a horse for $112.50, and thereby made 
15% ; what did the horse cost? 

40. What is the price of gold pens which cost $1.30 and 
are marked 25% below cost? 

41. A grocer sold tea that cost $.78 a pound, at a loss 
>f 15% ; at what price per pound did he sell it? 

42. What must be the price of cassimere that it may be 
»old at $1.98 a yard, after a deduction of 10% from the price 
^as been made ? 

43. How must cigars, which cost $3.50 a box, be marked 
•feat a dealer may deduct 15% from the marked price, and 
I till make 15% profit? 
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44. Potatoes were bought at $1.60 and sold at a profit of 
20% ; what was the selling price ? 

45. I bought 95 sheep at $3.78 each, and sold them at a 
profit of 36% ; what did I get for them ? 

46. One bale of cotton cost $48 and was sold at 25% gain ; 
another bale cost $42 and was sold at 16f % loss ; what was 
received for both bales ? 

47. A merchant bought hats at $3.40, gloves at $1.65, and 
ties at $.46, and desires to sell the hats at 12% gain, the ties 
at 85% gain, and the gloves (being damaged) at 18% loss; 
how should he price them ? 

48. A merchant sold some damaged goods which cost 
$120 for $100 ; what per cent was lost? 

49. A man failing in business owes $3283.47, of which he 
is able to pay only $2918.64 ; what per cent will the creditors 
lose? 

50. If I of an investment is sold for what J of it cost, 
what is the loss per cent? 

61. A merchant sold a quantity of merchandise at a profit 
of $375, and the cost was 80% of the sale ; find the cost. 

52. A lad invested 70 cts. in oranges and 50 cts. in apples. 
He sold the oranges at a profit of 30%, and the apples at a 
loss of 20% ; what per cent did he make on the entire invest- 
ment ? 

63. A person owns two estates worth respectively $4275 
and $6325. If the first rise in value 24%, and the second 
fall 13f %, find the rise or fall per cent in the value of his 
whole property. 

54. One-half of a melon was sold for 40 cts., at a gain of 
33^% ; what per cent would have been made had the entire 
melon been sold for 75 cts. ? 
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55. A farmer made 12J% in selling 15% of a drove of 
iheepfor $162; what per cent would he have made had he 
wld the entire drove for $1320 ? 

M. The price of a hat is $6, and if 10% is deducted for 
:ash a profit of 8% will be made ; what did the hat cost? 
57. The price of a crate of crockery is $360. If it is sold 

It a discount of ^ and 10%, a profit of 21 J% will be made ; 

ind its cost. 

COMMISSION. 

334. An agent is a person who transacts business for 
mother. 

335* Commission is the fee or compensation allowed an 
igent for his services. 

An agent who bujs and sells merchandise is called a commission 
Berchant, and one who collects debts, rents, etc., a collector. 

The consignor or shipper is the person who sends goods to be 
>ld; a consignment, the goods sent; and the consig^nee or corre- 

mde^t, the person to whom the goods are sent. 

The net proceeds of a transaction is the sum of money due the 
rincipal or consignor after all expenses of commission, etc., are paid. 

An account sales is a written statement made by a commission 
lerchant to his principal, containing an account of goods sold, their 
rice, the expenses, and the net proceeds. 

In comparison with Percentage, the amount of sales or money 
tted or collected is the Base; the per cent of commission, the 

ite; and the commission, the Percentage. 

EXERCISE LXX. 

1. What is the fee of an agent who charges 8% for col- 
ting a debt of $450 ? 

Formula.-Co«,. = {^X^^.Ti^T^L^" \ X Rate. 

i A collector collects for me $375, and charges 10% com- 
>88ion ; what is his commission ? 



X. A ''irrrrrmgri'-fT jjerrnafir jx itiTiTiig- suiT SIT X saodunt 
«. A "loik *p*!in iii'ji 14-4 mcitf^ :f i ;•• k iz S^.±} per 
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^. Ar, tz-r-t zzjkT^t^ S4>> f:r pcr;r*aE5c:5f ^r*:-^ at Vk 
i%:r.'' !*.♦:., . : -jriutr did be pav fwr lie go<i&? 

F'.rrr.:::!^- — Amt^of SaHtas = Com. -^ Radb^ See (b). 

*. R^:;:red trie sale of sogar oa wiiiciL a coenaiission of 
\'lZhJ^ wa.s ctLAT'^ed. ar If^. 

10. ?^f y c5ty agent nooghr a borse tV-r zac oa a commission 
>: I|^> : what did he pay for the horse if hEs cocnimssion 

11. A tai collector, whose commission for coUectiiii^ was 
.S5^<- rece'.ved S&-^7.2^i: how much did he collect? 

12. An ag^ent sold cotton on a conanission of ±^f^ and the 

.'.-rt Tyroceedr were $4i»0 : find the amount of sales. 

Formula. — Ami, Sales = Net Pro. -^ (1 — Rate ). . .(g) 

1%, Find the amount of sales when the net piocceds arc 
$'J422.IffJ, and the rate 5<Ji : 
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14. An agent sold forme a horse on a commission of ip%, 
and paid me $135 ; what did he receive for the horse? 

15. A consignor received $933. 18f for 30 bales of cotton, 
each weighing 450 pounds, which were sold on a commis- 
sion of 1J% ; at what price per pound did the cotton sell ? 

16. What amount of goods can an agent purchase with 
$2846.25, after deducting a commission of S^%? 

Analysis. — For each $1 invested in goods the agent charges 3^ 
cents, making the expense to the consignor $1.08^. Hence, the agenc 
will invest in all as many dollars as $1.03^ is contained times in 
$2846,26, or $2760. 

Formula. — Sum Inv. = Entire Amt. -f- (1 -|- Rate ). See (f) 

17. A commission merchant received $582.40, with in- 
structions to invest it in flour at $7 a barrel, after deducting 
his commission of 4% ; how many barrels did he buy ? 

18. A dealer in New Orleans sent to his agent in Texas 
$5541.90 for the purchase of cattle ; after deducting a com- 
mission of 1J%, how many cattle could be bought at $15 a 
head ? 

19. A manufacturer in Liverpool sent his correspondent 
in Mobile $9578.40 with which to buy cotton; how many 
bales at $45 each can be bought after deducting a commis- 
sion of 2i% > 

INSURANCE. 

336* Insurance is an agreement by one party to indem- 
nify another in case of loss. 

The parties who agree to make good the loss are called insurance 
companies or underwriters. Insurance companies are of two kinds, 
viz.: a stock company is one which has a paid-up capital, and divides 
the profit and loss among its stockholders; and a mutual company 
ife one in which the losses are shared by the parties insured. 

Insurance is of two kinds, viz. : property inautanct \tve\w^^^ jire 
iniurancfi, martne insurance^ zadl .^>^ stock insHranct\ ww'^^^twsttf^ 
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insuimnce includes /</« imsmramee, health imsuraMc^f and accident iusur^ 
amce. 

The premium is the sum paid for insurance; and the policy is the 
written contract between the insurers and the insured. 

In comparison with Percentage the sum insured, or the face of the 
policy, is the Base; the rate of the premium is the Rate, and the 
premium is the Percentage. 

EXERCISE LXXI. 

(1) What must I pay to insure my house for $4000 
against loss by fire for 2 years, at 2% ? 

Formula. — Prem. = Valuation X Rate. See (a). 

2- What is the premium for insuring a store and goods, 
iralued at $6000, at 1^% ? 

3. What is the annual premium for insuring a steam saw- 
mill for $2250, at 3|% ? 

4. At J% i>er year what premium do I pay yearly for an 
insurance of $3000 on my house ? 

6. A ship was insured for $35000, and its cargo for 
$85000; if the rate on the ship was 1J%, and on ^ne cargo 
2i%, what was the total premium? 

6. What must I pay for a policy of $2500 on the furniture 
in my house, at f % ? 

7. What will it cost to insure a drove of 46 horses, valued 
at $96J each, at ^% premium ? 

(8)1 paid $54 for insuring my house, at f % ; what was 

the face of the policy ? 

Sohition : Since j % of the face of the policy is $54, the face of the 
policy is $64 H- J%, or $7200, Ans. 

Formula. — Valuation = Prom. -=- Rate. See (b). 

9. If $8 are paid for insuring a bam at 2%, what is the 
value of the barn ? 
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10. A ship and its cargo was insured at If %, and the pre- 
mium was $5445 ; what was the face of the policy ? 
II. At f%, $9 is the premium on what valuation? 

12. A manufacturer wishes to pay $924.60 to have his 
mill insured at 2|% ; at what must he value the mill? 

13. A cow is insured at | of her value for $.60, at 1^% 
premium ; what is the value of the cow ? 

14. If 88% of the value of a ship is insured for $271 J, at 
f% premium, what is the value of the ship? 

(15) At vvhat rate is a house insured if the house is valued 
at $1800 and the premium is $27!^ 

Formula. — Rate = Prem. -j- Valuation. See (c) 
What i^ the rate of insurance when : 

16. A premium of $5 is paid for an insurance of $400? 

17. A premium of $50.50 is paid for an insurance of 
$3700? 

18. My life is insured for $5000, at an annual cost of $40 ; 
what is the rate of premium? 

19. A sugarhouse was insured for $15000 at a Cost of 
$262 J ; what was the rate ? 

20. At what rate per cent is $4, the premium on $600 
valuation ? 

21. A shipper paid $37.50 for an insurance of $9600 on a 
cargo of produce ; what per cent premium did he pay? 

(22) Goods bought in New Orleans for $492.50 were in- 
sured at li% ; what sum will cover the value of the goods 
and the premium ? 

Solution: The sum insured less 1^% of itself = $492.60, or 98J% 
of the sum insured = $492.50; hence, the sum insured = $492.60 
-^ .986 = $600, Ans. 

23. What sum must be insured, at 5%, on a consignment 
of cotton worth $950, to cover property ai\d pYemwxtcv"^ 
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TAXES. 

337. A tax is a sum of money raised for public use. 

In general, there are three kinds of taxes, viz. : a property tax is a 
tax on property; a personal tax is a tax on the person^ and is called 
a poll ox capitation tax; a license or excise taxis a tax on business 
or business avocation. 

Property is of two kinds, viz. : real property or real estate is im- 
movable property, as houses and hinds; and personal property is 
movable property, as furniture, horses, books, etc. 

An assessor is a person appointed to estimate the value of the 
property to be taxed, and apportion the taxes accordingly. 

In comparison with Percentage the assessed value of the property 
is the Base, the tax rate or tax on $1 is the Rate, and the tax levied 
on the property is the percentage. 

EXERCISE LXXII. 

1. The assessed property of a village amounted to 
$474000, and was taxed 8 mills on the dollar for public im- 
provements ; what amount of tax was raised } 

Formula. — Tax = Valuation X Tax Rate. See (a). 

2. What amount of tax must a man pay who is assessed 
$4500 for real estate, and $2300 for personal property, if he 
pays \% city tax, and \% state tax.^ 

3. At what rate must property valued at $12500 be 
assessed to raise a tax of $600 } 

Formula—Rate of Tax = ^"'^I^^Cuon'."^ - See (c). 

4. The tax levied in a certain city, for all purposes, was 
$259776, and the taxable property was listed at $21648000; 
what was the rate per cent of tax } 

5. A courthouse, costing $7380, was built in a county 
whose taxable property was valued at $2460000 ; what was 
the rate, and what was the tax of A, whose property was 
assessed at $5000 .? 
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0. What is the valuation of a piece of property that pays 
a tax of $38.50, at the rate of 5J mills on the dollar? 

Formula-Valuation = |H^^^. See (b) 

7. A's property is assessed at 1|%, and he pays a tax oi 
$23.50 ; what is the value of his property ? 

8. A is v^rorth $4860, and pays a tax of $85.05 ; what is 
the rate, and what is B worth if his tax is $65.80? 

9. What sum must be assessed to build a bridge, at a cost 
of $1029, and pay 2% for collection.? 

Formula.— Sum to be Ass'd ^ Sumto be Raised . . 

(1 — Rate of Collection) v&y 

10. A city park, which cost $15207.50, was built by a tax 
on the property of the town. The tax rate was 7 mills on 
the dollar, and the cost of collection 1J% ; what was the 
value of the city property } 

Rule for General Taxes. — I. From the sum to be 
raised deduct the poll-tax^ if any ,^ and divide the remainder 
by the assessed value of the taxable property^ real and per- 
sonal; the quotient will be the rate of tax. 

11. Multiply the assessed value of each man's property by 
the rate^ and to the product add his poll-tax^ if a?iy ; the 
su?n will be the whole tax, 

11. A tax of $44475 is assessed upon a certain parish con- 
taining 4850 taxable polls, at $1.50 each ; the real estate is 
valued at $4,436,500, and the personal property at $213,500 ; 
what will be the rate of tax.'^ 

In the above parish : 

12. What was A's tax, whose property was "assessed at 
$4850, and who paid for 3 polls. 

18. What was B's tax, whose property was assessed at 
$8327, and who paid for 4 polls ? 
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CUSTOMS OR DUTIES. 

338. Customs or duties are taxes levied on imported 
g'lods and other property, for the support of the general 
g<*vernment, or for the protection of home industry. 

Imports are goods or other property brought into a country; a 
customhouse is a place at which duties are collected, and a port of 
entry is a seaport at which a customhouse is located. 

There are two kinds of duties, viz. : an ad valorem duty is a certain 
per cent assessed on the actual cost of the goods, in the country 
from which they were imported, as shown by the invoice, or iixed by 
appraisement; a specific duty is a tax assessed upon the number, 
weight, or measure of the goods, per bale, ton, pound, hhd.,gal.,etc., 
without regard to their value. 

Tare, leakage and breakage are allowances for the weight of what* 
ever contains the goods, leakage of liquids, and the breakage of 
bottles. These terms are now but seldom used in the calculation of 
duties. 

Gross weight is the weight without deductions, and net weight is 
the weight less the deductions. 

An invoice is a written list of merchandise, with prices and charges 
annexed; and a manifest is a complete invoice of a ship's cargo. 

The long ton of 2240 lb. is used in the U. S. Customhouses; and 
in weights, less than ^ lb. is not regarded, and more than ^ lb. is 
considered a pound. 

EXERCISE LXXIII. 

Note. — In the following problems, the given rates of duty are the 
actual charges by the government for the articles named. 

(1) What is the duty at 50% ad valorem on 1450 yards of 
silk that cost in France $1.25 a yard.'^ 

Solution: The cost of 1460 yd. @ $1.26 was $1812.60; and 60% of 
$1812.50 = $906.26, Ans. 

Formu\?i, — Ad Val. Duty = l^e\. \tw, Vt\^^ Y^ ^%&» 
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2. Find the duty on 56000 lb. of railroad iron, specific duty 
being $17 per ton? 

Note. — The computation of specific duties does not involve the 
principles of percentage. 

3. What is the duty on 50 casks of wine, each containing 
36 gallons, at 50 cts. per gallon, allowing 2% for leakage.? 

4. A merchant imported 120 hhd. of sugar, 950 lb. each, 
and 42 boxes of raisins, 25 lb. each ; what was the duty at 
$.012 a pound for sugar, and $.02 a pound for raisins.? 

5. Find the duty on 150 bags of rice, 180 lb. each, at 2 J 
cts. a pound, f % being allowed for tare. 

6. Find the duty on 4375 lb. of woolen goods, invoiced at 
$2560, specific duty being 35 cts. a pound, and ad valorem 
40%. 

7. Duty on cigars is $2.50 per pound specific, and 25% 
ad valorem ; find the duty on 20500 cigars, weighing 12 lb. 
per M., and invoiced at $3.50 per C. 

8. One dozen bottles of porter contains 2.17 gal., and the 
bottles themselves are worth 18 cts. per dozen ; find the duty 
on 45 cases of porter, 12 dozen bottles each, invoiced at 
$.54 a gallon, duty being 35 cts. per gal. for the porter and 
30% ad valorem on the glass, allowing 2% for breakage. 

9. Find the rate of duty on table cutlery, the duty on an 
invoice valuation of $1240 being $434. 

10. A hardware merchant bought Rodger knives at $.75 
apiece ; after paying 4% for transportation and 50% duty, at 
what price must he sell them to make a clear profit of 33^% .'* 

11. A merchant imported woolen suits weighing 5 lb. 
each, which he sold at $17 apiece at a profit of 25%, after 
paying 5% for transportation, and a duty oi 40 c\s». ^ ^cavcA 
specific and 85% ad valorem ; find the cost^et ^>3a\.% 
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QUANTITATIVE CHEMICAL ANALYSIS. 

339. Quantitative chemical analysis consists in the 
separation, and the determination of the relative propor- 
tions, of the elements or constituents of which a substance 
IK composed. 

The relative proportions of constituents are expressed in per cents 
of the whole. 

In the analysis of cane juice, syrup, molasses, etc., the constituents 
of importance ordinarily determined are sucrose, glucose, and total 
solids. 

The term coefficient of purity is used to designate the per cent that 
the sucrose is of the total solids; and the per cent which the glucose 
is of the sucrose, is called glucose ratio. 

Thus, a cane juice having 15% total solids, 12.5% sucrose and 1.1% 
glucose would have a coefficient of purity of 12.5 -^ 15 = 83^^ ; and 
a glucose ratio of 1.1 h- 12.6 = 8.8%. 

In fertilizers the constituents ordinarily estimated are phosphoric 
acid, nitrogen, and potash. 

In comparison with Percentage the amount of the substance 
analyzed is the Base, the per cent of a constituent is the Rate, and 
the quantity of the constituent is the Percentage. 

Note. — The proportion of constituents, aK presented in these prob- 
lems, is copied from analyses made at the stations of the Louisiana 
State University and A. and M. College. 

EXERCISE LXXIV. 

1. A sample of cane juice has 14.2% sucrose; how many 
pounds of sucrose are there in 2250 lb. of juice ? 

Formula. — Amt. of Con8t==Amt. of Subst.X Rate. See (a) 

2. A certain lot of cane has 89% juice, and the juice con- 
tains 11.4% sucrose; how much sucrose is there in 3^ tons of 
cane ? 

3. A sample of cane juice contains 16|-% total solids, and 
the coefficient of purity is 86J% ; how many pounds of su- 
crose are there in 220 gal. of juice, allowing 8.9 lb. to the 
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4. In the last example, if the glucose ratio is 9.3%, how 
much glucose is there? • 

6. A certain commercial fertilizer contains 9.7% available 
phosphoric acid, 2% nitrogen, and 1.4% potash; how many 
pounds of each of these ingredients is there in 640 pounds 
of the fertilizer? 

6. In example (5), what will be the commercial value of 
a ton of the fertilizer, available phosphoric acid being esti- 
mated at 7 J cts. per lb., nitrogen at 19J cts., and potash at 
5 cts. ? 

7. The analysis of a sample of kainite shows 11.9% pot- 
ash ; what is the value of 820 lbs. of it, potash being valued 
at 5 cts. per lb. ? 

8. A superphosphate contains 12% phosphoric acid ; how 
much of it must be used to obtain 78 lb. of phosphoric acid 
to an acre of land? 

Formula. — Amt. Substance = Amt. Constit. -:- Rate. . . .(b) 

9. A sample of nitrate of soda contains 15.8% nitrogen ; 
how much of it will yield 173.8 lb. of nitrogen? 

10. From a lot of cane there were extracted 6278.4 fb. of 
juice ; how many tons of cane were there, the rate of ex- 
traction being 65.4% ? 

11. In a tai^ of cane juice there are 93.5 fb. of available 
sugar, which is 8.5% of the juice ; what is the weight of the 
juice ? 

12. In 1640 lb. of cane juice there are 188.6 lb. sucrose; 
what per cent of sucrose does the juice contain? 

Formula. — Rate = Amt. of Const, -f- Amt, of Subst (c). 

18. 4 J tons of cane were passed through the mill, and the 
bagasse was found to weigh 3250 pounds ; what per cent of 



juice was extracted ? 
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14. In example (13) the juice contained 942.5 ft. of total 
8o!Id8 and 812.5 lb. of sucros^ find the per cent of each, 
and the coefficient of purity. 

15. In 1750 lb. of bone meal are 80i lb. of nitrogen and 
400| lb. of phosphoric acid ; what is the per cent of each of 
these ingredients? 

16. 1130 lb. of cotton seed meal contain 73.5 fb. of nitro- 
gen, 35.1 lb. of phosphoric acid and 20.3 lb. of potash; find 
the per cents of these several constituents. 

Note. — In the following problem the given yields and prices are fair 
averages. 

17. One acre of land produces 660 pounds of seed cotton, 
of which 33% is lint and 67% is seed. The lint is worth 9j 
cts. per pound, and the seed at the oil mill yields 1J% of 
lint, which is worth 82% of the price of the other lint. The 
seed also yields 34J% of cotton seed meal, worth $19.50 per 
ton ; 14% of oil, worth 31 J cts. per gallon (8 lb. to the gal.)j 
and 50J% of hulls, which give, on burning, 3% of ash» 
worth IJ cts. per pound; find the total value of the cotton 
grown on 10 acres of land. I 

QUESTIONS. 

What are the principal applications of percentage in which time 
is not an element? In which time is an element? * 

What is trade discount? Profit and loss? How find the proftt 
or loss? The cost? Rate? 

What is commission? How calculated? 

What is insurance? The premium? PoHcyi How find sum to b^ 
insured to covor loss and premium? 

What are taxes? How computed? 

What arc duties or customs? Ad valorem duty? Specific duty^ 

What is quantitative chemical analysis? What constituents ar^ 
ortUnarUj determined in sugar analysis? In the analjrsis of fei^ 
tilUers? What the cocfi^cieut ot ^utVi^t Q\>ic.o^^T%!do^ 



INTBRBST. 221 



INTEREST. 

340. Interest is money paid for the use of money. 

341. The principal is the sum for the use of which in- 
terest is paid. 

342. The amount is the sum of the principal and in- 
terest. 

343. The rate is the per cent of the principal paid for 
its use for a given time. The time is one year, unless 
another period of time is specified. 

Legal Interest is the interest at the rate fixed by law. Usury is 
interest at a higher rate than Legal Interest. 

In some of the States a higher rate than the legal is allowed, if 
specified in writing. When no rate is specified in accounts, notes, 
etc., the legal rate is always understood. For a table of legal rates in 
the different States, see Appendix, Art. 477. 

In comparison with Percentage, the principal is the Base ; the rate 
multiplied by the number of years, the Rate; and the interest, the 
Percentage. 

344. Hence, while there are several methods of com- 
puting interest, all are but modifications of the following 
general formula : 

Interest = Principal X Rate X Number of Years. See (a). 
Note. — It is not necessary for the student to learn all the following 
methods of computing interest. In general, the method by months, 
in the opinion of the author, is preferable. See also Art. 478. 

345. To compute interest for any given tifne and rate, 

I. General Method— By Tears. 

(1) What is the interest of $420, for 3 yr. 3 mo., at 7% ? 

Explanation. — Since the interest of any Operation. 

Sum at 7%, for 1 yr., is .07 of the princi- $420 Principal. 

pal, I multiply $420 by .07, and obtain .01 Rate. 

$29.40, which is the interest for 1 yr. I $29.40 Int. fori yi. 

next multiply the interest for one yr. by 3| No. of yr. 

the number of years, 3 yr. 3 mo. = 3^ yr,, 7.36 Int. for } yr. 

%nd obtain the required interest, $95.55. 88.20 IwV. ioT % ^x. 

$95.55 ltv\.. iox ^\ ^t 
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(2) Find the interest of $320, for 3 yr. 5 mo. 18 da., at 
4%. 

Explanation. — 3 yr. 5 mo. 18 da. = 8 yr. Operation. 

Sigmo. = Syr. 5.6 mo. =3-^yr.= 3/j $320X.O4 X ^5 =$**-87i, 
years. 

The interest of $320 for 1 yr., at 4% is $320 X -0* = $12.80; and 
for 3-i^ yr., it is 3i^ times as much as it is for 1 yr., or $12.80 X ^A 
= $44.37^^. Ans. 

Thirty days are usually considered as making a month. 

Rule. — I. Multiply the principal by the rate^ and thai 
product by the time expressed in years; the product is the 
interest, 

II. Add the principal and interest to find the amount. 

The work may often be shortened by taking such a per cent of the 
principal as is expressed by the product of the rate by the time, as in 
the next example. 

(3) Find the interest of $180 for 2 yr. 6 mo. at 8%. 

Solution: 2 yr. 6 mo. = 2J yr. 8% for 1 yr. = 2i X 8%, or 20^ 
for 2\ yr. 20% = i, and \ of $180 = $36, Ans. 

EXERCISE LXXV. 

Find the interest of : 

4. $240, for 1 yr. 3 mo., at ^0 ; for 3 yr. 4 mo., at 6%. 

6. $135.70, for 2 yr. 3 mo., at 5% ; for 1 yr. 9 mo., at ^\^o 

6. $500, for 3 yr. 4 mo., at 9%; for 5 yr. 10 mo., at I29J7 

7. $2684.80, for 6 yr. 6 mo., at 7% ; for 9 mo., at 8%. 

8. $800, for 2 mo. 12 da., at 5% ; for 1 mo. 6 da., at 7% 

9. $512.60, for 7 mo. 9 da., at 6% ; for 8 mo. 18 da., at 7% 

10. $360, for 18 da., at 4% ; for 24 da., at 5%. 

11. $92.50, for 21 da., at 6%; for 112 da., at 5%. 

12. $378, for 4 yr. 5 mo. 20 da.,- at 6%. 

13. $1020.96, for 3 yr. 7 mo. 18 da., at 5%. . 

14. $583.20, for 6 yr. 11 mo. 13 da., at 4J%. 
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Find the amount of: 
16. $500, for 1 yr. 8 mo. 6 da., at 12%. 

16. $656.84, for 4 yr. 10 mo. 15 da., at 6%. 

17. $531.70, for 3 yr. 3 mo. 23 da., at 6%. 

n. special Method ~ By Months. 

Notes. — 1. Since 30 days are reckoned as a month, 3 days is -i^^, 
or .1 of a month; hence, any number of days may be reduced to 
tenths of a month by dividing by 3. Thus, 6 da. ■= .2 mo.; 18 da. 
= .6 mo.; 22 da. r^ .7^ mo.; 5 mo. 12 da. = 6.4 mo.; 2 yr. 7 mo. 27 
da. = 31.9 mo. 

2. Rate per year may be reduced to rate per month by dividing by 
12. Thus, 7% per yr. = -^fo per month; 8% per annum ^=^ i% per 
month; 6% yearly = i% monthly. 

(18) Find the interest of $516.60 for 2 yr. 3 mo. 18 da., 

at 8%. 

Explanation. — Rate per mo. = 8% Operation. 

-J- 12 = .oof. Hence, the interest $616.60 Principal, 
for 1 mo. is ,COJ of the principal, .OOf Rate per mo. 

which is $3,444, and for 2 yr. 3 mo. $3.4440 Int. for 1 mo. 
18 da., or 27.6 mo., it is 27.6 times 27 .6 No. mo. 

$3,444, which is $96.0644, the re- "$96.05440 Int. for 27.6 mo. 
quired interest. 

Rule. — I. Divide the rate dy 12 ; the quotient is the 

monthly rate, 

II. Multiply the principal by the rate per ?nonth; the 
product is the interest for 1 fnonth, 

III. Multiply the interest for 1 month by the ti^ne in 
months^ and tenths of a month ; the prodiict is the required 
interest, 

Fiwi the interest of : 

19. $2250 for 2 yr. 7 mo., at 9%. 

20. $504.72 for 7 mo. 26 da., at 6%. 

21. $927 for 3 yr. 5 mo. 6 da., at 8%. 

22. $4642.68 for 5 mo. 17 da., at 15%. 
28. ^hSOior^yr. 1 mo. 24 da., at 10%. 
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Find the amount of: 

24. $1883 for 1 yr. 4 mo. 21 da., at oy^, 

26. $1248.72 for 4 yr. 11 mo, 15 da., at oyo^ 

26. $583.20 for 6 yr. 11 mo, 13 da., at 4i%. 

27. $1000 for 1 yr. 1 mo. 1 da., at 4|%. 
g8. $200.35 for 3 yr. 4 mo. 24 da., at 4%. 

III. Special Method — By Aliquot Parts. 
29. Find the interest of $250.64 for 2 yr. 7 mo. 19 da., 

at 5%. 

Solution. 

$250.64 
.06 



2 X (int. for 1 yr.) 
^ of int. for 1 yr. 
J of int. for 6 mo. 
^ of int. for 1 mo. 
i of int. for 16 da. 
J of int. for 3 da. 
Adding, 



2 

i 

1 

6 

i 
2 

i 
i> 

1 
3 



$12.6320 



$26,064 
6.266 

• 1.044 
.522 
.104 
.035 
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1 da. 
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2 yr. 7 mo. 19 da. 



$33.04 

Each item of interest is carried no lower than mills, the next figure 
being neglected if less than 5; but if 6 or morej it is counted 1 mill. 

Find the interest of : 

30. $625, for 2 yr. 5 mo. 27 da., at 8%. 

31. $580, for 4 yr. 1 mo. 24 da., at 10%. 

32. $515.80, for 2 yr. 3 mo. 3 da., at 3J%. 

33. $156.25, for 3 yr. 10 mo. 28 da., at 4i%. 

IV. Special Method — By 6 per cent. 

34. Find the interest of $80 for 4 yr. 7 mo. 9 da., at 

Solution: At 6%, the interest 
Of$l, for4yr. = 4 X 6 cents =$.24 

Of $1, for 7 mo. = 7 X 6 mills =$.035 

Of $1, for 9 da. = 9 X J o^ a mill = $.0016 

Of $1, for 4 yr. 7 mo. 9 da. = $.2766 

Of $80, for 4 yr. 7 mc;. 9 da. = 80 X $-2766 = $22.12, Ana. 
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Rule. — T'ake 6 c^s. for each year^ five miUs for each 
tonth^ i of a mill for each day^ and their sum for each 
'ollar in the principal; the result will be the interest at 6%, 

When the rate is orreater or less than 6%, find the interest of the 
rincipal at 6 % for the given time, then add or subtract from it such 

part of itself as the given rate exceeds or falls short of C%. 

Note. — For examples, the student may solve the problems given 
nder the other methods. 

V. Special Method— Banker's Role. 

36. What is the interest of $726.60 for 78 da., at 6%? 

Explanation. — The interest of any sum Operation. 

>r 1 yr. at I % is yiiy of the principal ; 7 

utlyr. at 1% = j yr. (60 da.) at 6 % . 1 

[ence, from the right of the dollars I 
ut off two figures, this gives the interest 
>r 60 da., = $7,266. Since 16 da. is | of 60 da., $7,266 -h 4 = 
1.816, is the interest for 16 da., and $1,816 -^ 6 = $.368, is the in- 
:rest for 8 da. 

Rule. — Move the decimal poifit in the principal two 

laces to the left^ to obtain the interest for 60 days^ at 6%; 

nd take multiples or aliquot parts of the result^ to find the 

nterest for any number of days. 

To find the interest at any other rate, take such a part or multiple 
: the interest at 6%, as the given rate is of 6%. 

Find the interest, at 6%: Find the interest of: 

1. Of $6253 for 96 days. 37. $640 for 33 da. at 8%. 

i. Of $94.60 for 80 days. 39. $560 for 70 da. at 9%. 

). Of $750 for 48 days. 41. $480 for 100 da. at 7%. 

!. Of $324.25 for 93 days. 43. $520 for 85 da. at 5%. 

44. Find the interest of $600, from June 10, 1884, to 

.ugust 28, 1887, at 5%. 

Solution. 

yr. mo. da. 3 yr. 2 mo. 18 da. = 3.2J yr. 

1887 8 28 

1884 6 10 $600 X -05 X 3.2i = $96.60, Ans. 

3 2 18 
In finding the time, I take the difference between the two dates, as 
denominate numbers. For other methods, see KppftxvdVt, K.xX.A'lXi, 
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Find the interest of : 

46. $520, from March 21, 1880, to Dec. 30, 1882, at 7%. 

46. $1630, from April 1, 1878, to Oct. 10, 1882, at 6%. 

47. $10.40, from Feb. 4, 1885, to Nov. 1, 1888, at 8%. 

48. $63.45, from Sept. 23, 1883, to May 5, 1889, at 9%. 
Find the amount of: 

49. $2150, from May 10, 1877, to Jan. 1, 1881, at 6%. 

60. $153.80, from June 10 to Dec. 31, at 5%. 

61. $350, from Oct. 17, 1875, to Apr. 11, 1878, at 7%. 

62. $125.40, from March 1, 1882, to Jan. 10, 1883, at 6J%. 

EXACT INTEREST. 

34:6« The methods based on the supposition that 360 days 
make a year are not strictly accurate. As a year contains 
365 days, the interest found by these methods is uf^jor ij^. 
part of itself too large, except when the time is expressed in 
years. Hence, 

347. To compute exact interest for months and days, 
find the interest by the ordinary method^ and from it siib- 
tract T^ fart of itself 

(1) Find the exact interest of $2568 for 93 da., at 6%. 

Solution.— 2668 X 16-6 mills = $39,804, ordinary interest. $39,804 
-f- 73 = $.645; $39,804 — $.646 = $39.26, Ans. 

EXERCISE LXXVI. 

Find the exact interest of: 
2. $642. 72 for 25 da., at 6%. 3. $144.50 for 144 da., at h%. 
4. $567.50for73da.,at4%. 6. $5200 for 123 da., at 7%. 

PROBLEMS IN INTEfiEST. 

347. The interest^ rate and time given, to find the 
principal, 

(1) What principal in 3 yr. 9 mo. 24 da., at 8%, will give 

$114.50 interest? 
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Explanation. — I first find the in- Operation, 

terest of $1 for the given time and $1 X '08 X 3.8i = $.306^. 

rate, which is $.306j. Then I say, $114.60 h- .SOSJ = $376, Ans. 

since $1 for the given time and rate will produce $.306J interest, it 
will take as many dollars to produce $114.50 as $.305^ is contained 
times in $114.50, equal to $375. 

Formula. — Principal = Interest -f- (Rate XNo. of Years). 

Rule. — Divide the given interest by the interest ^ $1 
for the given time and rate; the quotient will express the 
number of dollars in the principal. 

If the amount is given instead of the interest, divide the 
given amount by the a?nount of %\ for the given time and 
rate, 

EXERCISE LXXVII. 
What principal : 

2. In 2 yr. 6 mo., at 8%, will give $7 interest.^ 

3. In 6 yr. 10 mo. 18 da., at 7%, will give $178.0856 in- 
terest ? 

4. In 6 yr. 8 mo., at 9%, will give an amount of $480.? 

5. In 2 yr. 2 mo. 25 da., at G%, will gain an amount of 
$762.4322 .? 

6. What sum in 108 da., at 6%, will yield an interest of 
$80.? 

7. I rented a house at 7% of its value, and in 9 mo. 18 da. 

1 received $122.08 rent ; find the value of the house. 

8. What sum must be loaned at 10% to amount to $60 in 

2 yr. 6 mo. ? 

9. What sum must a father invest, at 8%, that his son, 
now 15 yr. 3 mo. old, may have $3650 when he is 21 ? 

348* The principal^ interest and titne given^ to find 
the Rate* 

(1) At what rate will $1350 yield $321.30 interest in 3 
yr. 4 mo. 24 d&. f 
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Explanation. — I first find the inter- Operation. 

est of $1360 for the given time at 1%, $1360 X -01 X 3.4 = $45.90. 
which is $45.90. Then I say, if $321.30 -^ $46.90 = 7. 
$1360 produces $45.90 at 1%, to produce $321.30 in the same time 
will require as many times 1 % as $45.90 is contained times in $321.30, 
equal to 7%. 

Formula. — Rate = Interest -r (Principal X No. of Years). 

Rule. — Divide the given interest by the interest of the 
given prificipal at 1% for the giiwn time; the quotient 
will express the nufnber of per cents in the rate, 

EXERCISE LXXVIII. 

At what rate : 

2. Will $120 give $24 interest in 3 yr. 4 mo. } 

3. Will $972 give $211.41 interest in 3 yr. 7 mo. 15 da.? 

4. Will $60 amount to $68 in 2 yr. 8 mo. .? 

5. Will $844.75 amount to $910.22 in 93 da. } 

6. At what rate per month will $50 gain $1 in 90 da. } 

7. At what rate per month must I invest $618.75 so that 
it may yield me $271.^875 in 5 yr. 5 mo. 23 da. } 

8. A debt of $516.60 amounted to $611.6544 in 2 yr. 3 
mo. 18 da. ; what was the rate of interest.'* 

9. At what rate per year will $100 gain $100? $200? 
$300 ? $400 ? $500 ? 

10. At what rate per annum will a principal double itself? 
Triple itself? 

11. At what rate per annum will a principal double itself 
in 2 yr. ? 3 yr. ? 4 yr. ? 5 yr. } 10 yr. ? 

Notes — 1. A.t 1 % a principal will double itself in 100 yr.; hence, 
to double itself in 2 yr., the rate must be as many times greater than 
1% as 100 yr. is times greater than 2yr., etc. 

2. At 1 % a principal will triple itself in 200 yr. ; hence, to triple 
itself in 2 yr, the rate must be 1% mulU^Ued by 200 yr. -^ 2 yr., etc. 
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12. At what rate per annum will a principal triple itself 
in 2 yr. ? 3 yr. ? 4 yr. ? 5 yr. ? 10 yr. ? 

13. At what rate will $136510 gain $3635.28, exact in- 
terest, in 216 days.f^ 

349. The principal 9 rate and interest given ^ to .find 
the time* 

(1) In what time will $760 give $169.29 interest, at 9%. r 

Explanation. — I first find the Operation, 

interest of $760 for 1 yr., which is $760 X -09 = $68.40 
$68.40. Then I say, if $760 pro- $169.29 ^ $68.40 = 2iJ. 
duces $68.40 in 1 yr. it will take it 2J-J yr. = 2 yr. 6 mo. 21 da., Ans. 
as many years to produce $169.20 as $68.40 is contained times in 
$169.20, equal to 2^^ yr. Reducing \% of a jr. to integers of lower 
denominations gives 5 mo. 21 da. 

Formula. — No. of Years = Interest -t- (Principal X Rate). 

Rule. — Find the interest of the given principal for one 
year at the given rate; divide the given interest by this 
interest^ and the quotient will be the required time in years. 

EXERCISE LXXIX. 
In what time : 

2. Will $40 gain $2.50, at 5%? 
8. Will $560 gain $124.32, at 6%? 

4. Will $75 give an amount of $91, at 8%.? 

5. Will $245.60 amount to $284.4048, at 6%? 

6. The interest of $56.78 for a certain time, at 10%, was 
$22.24 ; what was the time.? 

7. If $456 is put at interest, at 5%, how long before it 
will be sufficient to cancel a debt of $535.04? 

8. How long will it take $100 to gain $100, at 2%.? 4%.? 
5%? 10%? 

9. How long will it take any principal to double itself, at 
%t 3%? 4%? 5%? 10%? 12J%? 
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Notes. — 1. At 100% any principal doubles itself in 1 yr.; hence, 
to double itself, at 2%, it will require as many years as 2 is contained 
in 100, etc. 

2. At 200^ any principal will triple itself in 1 yr.; hence, to triple 
itself, at 4%, will require (200 -r- 4) years. 

10. How long will it take any sum to triple itself, at S%: 
7%? 10%? 20%.? 

11. The use of $243, at 8%, for S yr. 4 mo. 24 da. is 
equivalent to the use of $324, at 9%, for what length of 
time ? 

ANNUAL INTEREST. 

350. Annual interest is simple interest 6n the principal, 
and on each*year*s interest of the principal, to the time ot 
settlement. 

351* To cotnpute annual interest* 

(1) Find the annual interest and amount of $500 for 4 yr. 

at 8%. 

Solution : The annual interest is $40, the first ot which will draw 
interest 3 yr.; the 2d, 2 yr.; the 3d, 1 yr. 

Int. of $600 for 4 yr., at 8%, $160. 
Int. of $40 for 3 yr., at 8%, 9.60 

Int. of $40 for 2 yr., at 8%, 6.40 

Int. of $40 for 1 yr., at 8%, 8.20 

Total int. $179.20 

Amount, $600 + $179.20 = $679.20. 

Rule. — Compute the interest on the principal for the 

given time and rate; to which add the interest on each 

yearns interest for the time it has remained unpaid. 

EXERCISE LXXX, 

2. What is the amount of $640 for 6 yr., at 5% annual 
interest.'* 

8. Find the annual interest of $750 for 5 yr. at 6%. 
4. Find the amount of a note for $8560 for 10 yr., at 7J% 
annual interest. 
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6. Find the amount of the following note, May 10, '86 : 
$850. Homer, La., May 10, 1877. 

On demand, value received, I promise to pay G. G. Gill, 
or order, eight hundred fifty dollars, with interest at 6%, 
payable annually. L. R. Lay. 

PROMISSORY NOTES. 

352« A promissory note is a written promise to pay a 
specified sum of money. 

The face of a note is the sum promised to be paid. 

The maker or drawer of a note is the party who promises to pay, 
and who signs the note. The payee is the party to whom, or to 
whose order, the money is to be paid. 

An indorser is a person who signs his name on the back of a note, 
and thereby makes himself responsible for its payment. 

A negotiable note is one made payable to bearer, or to the order of 
the payee. When so made, it can be sold or transferred. 

Without the words, ** or order," or the words, ** or bearer," in- 
serted, the note is not negotiable, and is payable only to the payee. 

If the note is payable to " bearer" it may be transferred from one 
person to another without the indorsement of the payee; but if it is 
•payable to ** order " the payee must indorse it before he can transfer it. 

The holder of a note is the person who has it in his possession. 

The maturity of a note is the day it becomes legally due. In most 
States a note does not mature until 3 days after the time named for 
its payment. These 3 days are called days of grace. 

The words "value received" should be inserted in every note, and 
the sum to be paid should be written in words. 

There are several varieties of promissory notes, as a demand note, 
time note, joint and several note, etc. 

A demand note is one that must be paid whenever demanded by 
the holder; a time note is one in which the time of payment is 
specified ; and a joint and several note is one in which the makers 
are jointly and singly responsible for the payment. 

The following are the usual forms of such notes : 

Demand Note. 
$1000.00. New Orleans, Jan. 1, 1889. 

On demand, we promise to pay F. F. Hansell & Bro. , or 
order, one thousand dollars, with interest aV. %^o ^ '^^^^ "t^" 
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Time Note. 
$125.50. Baton Rouge, La., Oct. 2, 1888. 

Sixty clays after date, I promise to pay Wm. Garig& Co., 
or bearer, one hundred twenty-five -f^ dollars, with interest 
at 7%, value received. Andrew Jackson. 

Joint and Several Note. ^ 
$270.35. Arcadia, La., Feb. 3, 1887. 

Three months after date we jointly and severally promise 
to pay Atkins and, Marsalis, or order, two hundred seventy 
.^ dollars, with interest at 9%, value received. 

R. A. Smith, 
W. M. Bakbr. 

EXERCISE LXXXI. 

Find the amounts due on the following: 

1. A note for $584.48, due in 133 days, and paid at ma- 
turity, with interest at 7^%. 

2. A note for $4603.15, bearing interest at 7%, dated 
July 17, 1881, and paid March 8, 1883. 

3. A note for $640, dated Feb. 2, 1884, due in 6 mc, 
paid March 26, 1886, rate of interest being 6%. 

4. A note for $960.45, dated July 7, 1886, due in 1 yr. 3 
mo., paid Jan. 2, 1889, with interest at 8% from maturity. 

PARTIAL PAYMENTS. 

352. Partial payments are part payments of notes, bonds 
or other obligations. 

Indorsements are acknowledgments of such payments written on 
the back of the note, bond,* etc., stating the time and amount of the 
same. 

The time between the date of a note and the date of the first pay- 
ment is called the first period ; the time between the dates of the first 
and second payments, second peivod; between the dates of the 
second and third payments^ third pwiod, ^\.c. 



PROMISSORY NOTES. T6*3 



For computing the balance due on a note, bond, etc., on which 
partial payments have been made, two rules are in common use, viz. : 
the mercantile rule, and the United States rule. 

353. To find the baZance on a note when partial pay" 
ments have been made* 

United Stateg Rule. 
Rule. — I. F'ind* the periods. 

II. Find the amount of the principal for the first period^ 
and from it subtract the first payment for a second prin- 
cifaL 

III. Find the amount of the second principal for the 
second period; from it subtract the second payment for a 
third principal; and so continue to the settlement^ unless 
the interest for any period exceeds that payment^ in which 
case that period and payment are added to the next period 
md payment respectively ^ for a single one of each, 

1. On a note for $375, dated June 13, 1885, were the fol- 
lowing indorsements: Aug. 25, 1886, $102; Feb. 4, 1888, 
$273.50; what was due April 24, 1889, interest at 8%.? 

Solution. 

First Period. Second Period. Third Period. 

1886 — 8 — 25 1888 — 2— 4 1889 — 4 — 24 

1885 — 6 — 13 1886 — 8 — 25 1888 — 2— 4 

1_2 — 12 1_6— 9 1—2 — 20 

14.4 mo. 17.3 mo. 14J mo. 

Principal $376. 

Interest for first period, $376 X -OOJ X l*--^ = 36. 

Amount . . . . . . . . 411. 

First payment 102. 

Second principal 809. 

Interest for second period, $309 X 'OOJ X 17.3 = 85.63 8 

Amount 344.638 

Second payment 278.60 

Third principal 71.138 

Interest for third period, $71,138 X -OOf X 1*S ==» 6.956 

Balance due April 24, 1889 . r . $78.09 
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EXERCISE LXXXII. 

2. On a note for $1500, dated July 1, 1883, and bearing 
6% interest, were the following indorsments : July 1, 1884, 
$50; Jan. 1, 1886, $1000; what was due July 1, 1886? 

Note. — In this example the interest for the first period, $90, is 
greater than the first payment, $50. Hence, we take from July 1^ 
1883, to Jan. 1, 1886, for the first period, and $1000 -f $50, or $1050 
for the first payment. 

3. A note for $1824 was given Oct. 10, 1881, bearing 9% 
interest from date ; on the back of the note was the follow- 
ing credit: "Jan. 28, 1883, nine hundred twenty-five -f^ 
dollars." Find the balance due Sept. 13, 1887. 

4. On a note for $4000, dated May 1, 1882, bearing inter- 
est at 6%, were the following indorsements: May 21, 1883, 
$800; June 10, 1884, $1200; Aug. 10, 1885, $1500. What 
was due May 1, 1886? 

5. Memoranda: Face of a note, $1000; date, June 20, 
1878; payments, Jan. 10, 1879, $125;- June 16, 1879, $93; 
Feb. 20, 1880, $200; rate, 5%. Find the balance to be 
paid Aug. 1, 1880. 

(6) $1000. Mobile, Ala., April 10, 1884. 

On demand, I promise to pay J. W. Bush, or order, one 
thousand dollars, with interest at 10%. D. P. Hill. 

Indorsements: July 28, 1884, $500; Dec. 13, 1884, $8; 
Feb. 25, 1885, $12 ; July 7, 1885, $125 ; Oct. 3, 1885, $200; 
March 15, 1886, $50. What was due on this note June 3, 
1886? 

Mercantile Rule. 

364. When partial payments are made on short notes or 
interest accounts, business men usually employ the following 
method : 

Pind the amount of the whole debt to the time of settle- 
ment; also find the amount^ of each payment from the time 
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it was made to the time of settlement^ and subtract the sum 
of these amounts from the amount of the debt. 

(7) On a note for $600, at 6%, dated Jan. 1, 1888, were 
the following indorsements : May 13, 1888, $150; Aug. 22, 
1888, $275. What was due Dec. 28, 1888? 

Solution : Amount at 6 % : 

Ot $600, from Jan. 1 to Dec. 28 . . . $636.70 

Of $150, from May 13 to Dec. 28 . $166,626 

Of $275, from Aug. 22 to Dec. 28 . 280.776 

Sum of amounts .... $436,40 == 436.40 

Balance due Dec. 28, 1888 .... "$199.30 

8. A bill of goods, amounting to $1008, was to be paid 
May 5, 1888. Received July 5, 1888, $360; Sept. 20, 1888, 
$450 ; Dec. 15, 1888, $180. What was due May 5, 1889, 
at 8% interest.?* 

9. An account of $750, due Jan. 1, 1887, received the 
following payments that year: June 10, $145; Sept. 23, 
$465; Oct. 3, $23. What was due on the 31st of the next 
December, allowing 6% interest? 

COMPOUND INTEREST. 

355. Compound interest is interest on both principal 
and unpaid interest. 

Interest maybe compounded annually, semi-annually, or quarterly. 
When compounded semi-annually, the rate of interest is one-half 
the yearly rate ; and when compounded quarterly, the rate is one- 
fourth of the yearly rate. 

Annual interest is the gain of a principal whose yearly interests 
have become debts at simple interest; but, distinct from this, com- 
found interest is the -whole gain of a principal^ increased at the end of 
each interval by all the interest drawn during that interval. 

The final amount in compound interest is called the cotsii^\>xA 
amount. 
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356« Given the prinHpalf rate, and time, to find the 
compound interest and amount. 

(1) Find the compound amount and interest of $360 for 

3 years and 3 months, at 5%. 

Solution. 



$360 


Ist princ. 


19.846 


3d yr's int. 


.06 




396.90 




18.00 


Ist jr's int. 


416.746 


Amt. at the end of 


360. 




.Oli 


[the 3d year. 


378 


2d princ. 


1.04186 




.06 




4.16746 




18.90 


2d yr's int. 


6.209 


Int. for 8 mo. 


378 




416.746 




396.90 


3d princ. 


421.964 


Required amt. 


.06 




360. 


let princ. 


19.8460 


3d yr's int. 


61.964 


Comp, int. 



Rule. — Pind the amount of the given principal for one 
interval of time; then^ taking the amount as a new princi- 
pal^ find the amount of the second interval^ and so continue 
for the entire time. The difference between the last amount 
and the principal is the compound interest for the time, 

EXERCISE LXXXIII. 
2. What is the compound interest of $1500 for 3 years at 



w 

3. What is the compound amount of $100 for 2 yr. 6 mo. 
at 21%.? 

4. What is the compound amount of $350 lor 5 years at 
2%? 

5. What is the compound interest of $450 for 3 yr. 6 mo. 
at 6%? 

6. What is the amount of $148.50 at compound interest 
for 4 yr. 7 mo. 12 da., at 7% .? 

7. Find the interest of $500 for 2 yr. 8 mo., at 6%, inter- 
est compounded semi-annually. 

Suggestion ; Compute tVve Vut^i^sV -9^%% iox ^^yt* 
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8. Find the compound interest of $13062.50, for 1 yr. 10 

mo. 12 da, at 8% payable quarterly. 

Suggestion: Compute the interest at 2% for 1-^ yr, 

9. Find the amount of $735.60 for 2 yr. 5 mo. 24 da., at 

3%, interest compounded quarterly. 

Note. — In actual business, compound interest is found by means 
3f a table showing the amount of $1 for various times at different 
rates. For such a table, see Appendix, Art. 479. 

TRUE DISCOUNT. ; ^ 

367. True discount is the difference between the face of 
a debt and its present worth. 

368. The present ivorth of a debt is that sum of money 
which, at a given rate of interest, will amount to the same 

as the debt at its maturity. 

Notes. — 1. True discount is the simple interest on the present 
worthy from the day of discount until the day of maturity. 

2. Discount on a debt must be carefully distinguished from C^;//- 
nercial Discount, which is simply a deduction from the regular price 
)r value of an article; the latter is usually expressed as such a '* per 
:ent off." 

The different cases of true discount may be solved like those of 
dmple interest: the present worth corresponding to the Principal; 
:he discount, to the Interest; and the face of the debt, to the Amount, 
The following case is the only one much used : 

359. Given the face^ time, and rate, to find the pres^ 
ent woirth and true discount* 

(1) Find the present worth and true discount of $304.25 
due in 3 yr. 1 mo. 6 da., at 7%. 

Explanation. — The interest of $1 at 7%, Operation, 

for 37.2 mo. is $.217, and the amount 37.2 X 'H = .217 
$1,217; thatis, the present worth of $1,217 304.26 -^ 1.217 = 260. .. 
for the given time and rate is $1. Hence, 304.26 — 260 = 64.26. 
the present worth of $804.26, for the same time and rate, is as many 
dollars as $1,217 is contained times in $304.26, equal to V^^^^^\^^- 
ent worth; and $804.26 — $250 gives the true dUcoux\\.,^t>VAT>, 
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Rule. — I. Divide the debt by the amount of %\ at the 
given rate for the givepi time^ and the quotient zcill express 
the number of dollars in the true present 'u:orth, 

II. Subtract the present zvorth from the entire debt^ and 
the remainder zciii be the true discount. 

Note. — When the obligation bears interest, the amount is first 
found, and that sum is discounted. 

EXERCISE LXXXIV. 

2. What is the cash value of a note for $6780 due in 1 yr. 
*J mo., without hiterest, money being worth 6Vfc.^ 

3. How much should I pay for a claim for $1380, due in 
2 yr. 6 mo., without interest, when money is worth G^.f* 

4. A man owes me $1272.50, due in 1 yr. 3 mo., without 
interest, and desires to settle it now ; how much should I 
deduct for the cash, money being worth 7% } 

5. Bought a farm for $26990.541, payable in 1 yr. 3 mo. 
15 da., without interest; how much cash would have bought 
it, money being worth G%.^ 

6. A offers me $4100 cash^or a city lot, and B offers me 
$5034.15, payable in 3 yr. 5 mo. 20 da. ; how much more in 
cash is A's offer than B's, if money is worth 7%? 

7. A debt of $53.95 was due May 21, 1880, but was 
settled Nov. 9, 1874, at a discount of 6% ; how much money 
was paid } 

8. What is the present worth of a note for $7500, bearing 
interest at 6%, and due in 3 yr. 4 mo., discounted at 5%? 

9. A merchant buys a bill of dry goods amounting to 
$2513.79 on a credit of 4 mo. ; a bill of crockery for $469.68, 
payable in 6 mo. ; and a bill of groceries for $1691.75, due 
in 2 mo. ; how much ready cash will pay all the bills, dis- 
counting at 6% ? 
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BANK DISCOUNT. 

360* A bank is a chartered institution that receives and 

loans money, or issues bank-bills that circulate as money. 

A bank of issue is one that issues notes and bank-bills; a bank of 
discount is one that loans money by discounting notes, drafts, etc. ; 
and a savings-bank is one that receives money on deposit, paying 
interest on the sums deposited, and loans its deposits, by discount- 
ing notes. 

Some banks combine two or all of these kinds of business. 

S61. Bank discount is a deduction made by a bank for 
loaning money. 

When a bank loans money the borrower gives his note payable at 
a specified time, 'without interest' This note is then discounted by 
taking from its face the interest for the actual number of days plus 
three days of grace; and the difference, called the proceeds, is paid to 
the borrower. The interest thus deducted is bank discount. 

A protest is a statement made by a notary public, giving legal no- 
tice to the maker and indorsers of a note of its non-payment. If a 
note is not protested on the third day of grace, the indorsers are re- 
leased from all obligation to pay it. 

362. To find the bank discount and proceeds of a note. 

(1) Required the bank discount and proceeds of a note 

for $1260, due in 60 days, discotmted at 6%. 

Explanation. — I find the interest of Operation. 

$1260 for aO da., -f 8 da. of grace, $12.60 = Int. for 60 da. 
which is the bank discount, $13.28. .63 = « << 3 da. 

Subtracting the bank discount from $13.23 = Bank discount, 

the face of the note, I obtain $1246.77, $1260 — $13.23 = $1246.77. 
the proceeds. 

Rule. — I. Find the interest on the sum discounted for 
three days more than the given time^ at the given rate; it 
is the discount, 

II. Subtract the discount from the sum discounted^ and 

the remainder is the proceeds. 

Note. — In the case of an interest-bearing note, treat the amount 
of the note at maturity as the sum to be discounted. Some banks 
employ the method of exact interest. 
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A.« ROSKNPIBLD. 
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363. To find the face of the note, when the proeeedSf 
rate 9 and time are given, 

(13) For what amount must a note be drawn, payable in 

7 mo. 15 da., so as to yield $1924 proceeds when discounted 

at6%? 

Bxplanation. — The interest of $1 for Operation. 

7 mo. 18 da., is $.038; hence, the bank 7.6 X -00^ = .038 

proceeds are $.962. Now, if $1, for the 1 — .038 = .962 

given time and rate, yields $.962 proceeds, 1924 -h .962 = 2000. 
it will take as mAiny dollars to yield $1924 proceeds as $.962 is con- 
tained times in $1924, or $2000. 

Rule. — Divide the given proceeds by the proceeds ^ $1 
for 3 day% more than the given time^ and the quotient will 
express the number of dollars in the face of the note, 

14. Find the face of a note due in 6 mo., such that if 
discounted at 6% the proceeds shall be $775.60. 

16. What must be the face of a note due in 4 mo., whose 
proceeds when discounted at 8% shall be $4350.90. 

16. I owe a debt of $500, which I wish to pay with the pro- 
ceeds of a note for 6 mo., discounted at 7% ; for what sum 
must I give the note.? 

17. I borrowed $758,065 from a bank for 90 days, at 6%, 
for which I promised to pay a certain sum ; find the sum. 

18. Copy and complete the following note, so that Mr. S. 
I. Reymond, on presenting it at the bank, may draw $1000 
cash, discounted at 8% : 

$ Baton Rouge, La., June 13, 1889. 

Three months after date I promise to pay to the order 
of G. T. Webster, "Cashier,'' 

at the First National Bank of Baton Rouge, 

Dollars 

for value received, with interest at the rate of 8 per cent per 
annum from maturity until paid. 
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STOCKS AND INVESTMENTS. 

364. A corporation is a company authorized by law to 
transact business as a single individual, having the same 
legal rights and obligations. 

365. Stock is the capital of a corporation or company; 
and a share is one of the equal parts into which the stock 
is divided, and is transferable like other property. 

The value of a share is usually $100, and, in this book, will be so 
regarded, unless otherwise stated. 

Stock is at par when it may be sold in open market for its.face 
value; when it sells for less, it is below par, or at a discount; when it 
sells for more it is above par, or at a premium. 

The market quotations are given in percentage. Thus, stock at 100 
is at par; at 105, 6% above par; at 97, 8% below par. 

A dividend is a sum paid to stockholders out of the earnings of the 
company, and is always reckoned on the par value of the stock. 

A stock broker is one who buys and sells stocks for a commission, 
called brokerage. Brokerage is usually i% or ^% of the par value of 
the stock. 

A bond is an instrument in writing under seal, given to secure the 
payment of a sum of money at a specified time. Bonds are issued 
for the purpose of borrowing money. 

The principal bonds bought and sold as stock are government, 
state, city, and railroad bonds; and these are quoted according to 
the rate of interest which they bear. Thus, the U. S. 4's are bonds 
issued by the United States, bearing 4% interest. 

366. To find the cost of any number of shares of 
stock. 

(1) Find the cost of 250 shares of Louisiana railroad 
stock, the market value being 102J, and brokerage J%. 

Solution: The cost of one share, including brokerage, will be 
$102i; hence, 250 shares will cost 260 X $102^ = $26626. 

EXERCISE LXXXVI. 

Find the cost, brokerage being ^% : 

2. Of 500 shares of stock at 102^. 

8. Of 36 shares of stock al a premium of 3f %. 
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4. Of 180 shares of stock at 92. 

5. Of 72 shares of stock at a discount of 3J%. 

6. A broker bought 90 shares of stock at 1 J% discount, 
and sold them at H% premium ; find the gain. 

7. A bought 50 shares of city stock at 98 J and sold it at 
99 J, paying J% brokerage in each transaction ; how much 
did he make? 

367* To find the number of shares that can he bonght 
for a given amount, 

(8) When the brokerage is J%, how many shares of 
stock at 107f can be purchased for $4315. 

Solution: Since one share with the brokerage will cost $107^, 
$4315 will buy as many shares as $107^ is contained times in $4315, 
or 40 shares. 

9. How many shares of telegraph stock at 102 J can be 
bought for $5150, brokerage f%? 

10. I wish to invest $7515 in railroad stock, at a premium 
of 25% ; how many shares can I buy, brokerage being J% ? 

11. Find the number of shares of mining stock at 88^, 
that can be bought for $10635, brokerage J%. 

12. A invested $7620 in city stock at 5% discount, and 
sold it at 2J% premium, paying J% brokerage each time ; 
find the gain. 

13. A man sold a house, from which he received a yearly 
rent of $425, for $9717, and invested the proceeds in 4% 
bonds at 78^, paying ^% brokerage ; by how much was his 
yearly income increased ? 

368* To find the amount of an invesUnent when the 
inanne and raUe are given. 

(14) How much will it cost me to buy enough of 6% bank 
stock at 102f , to secure an income of $900 a year, brokerage 
being 1%? 
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Solution: The income of 1 share is $6; hence, the number of 
shares is $900 h- $6, or 150. Now, 160 shares at $103 each = $15450, 
Ans. 

15. My income from railroad stock bought at 107J, bro- 
kerage J%, is $8400 ; what did it cost me if it pays an an- 
nual dividend of 6%? 

16. How much must be invested in 3J% city bonds, 
bought at 96J, brokerage ^%, to yield an annual income of 
$260? 

17. What sum must be invested in U. S. 4's, at 105, to 
yield $3000 annually.? 

18. The Illinois Central railroa'd stock pays a quarterly 
dividend of 3J%, and can be bought at 109f ; what sum 
must be invested in it to endowr a professorship in a college 
with an annual income of $2240, brokerage being J% ? 

19. A man bought 5% stock at 94J, brokerage ^%, which 
pays him an annual income of $1680 ; how much larger or 
smaller would his income have been had he invested in 6% 
bonds at 107f |, brokerage J% ? 

369. To find the rate per cent of income from money 
invested in bonds, 

(20) I bought bonds paying 5%, at 106 ; what per cent do 
I realize on the money invested, brokerage i%? 

Solution : The cost of one bond is $106|*and it yields me $5 annual 
income. Hence, the rate required = $6 -*- $106} = 4|-?%. 

21. What per cent income is yielded by 7% State bonds 
bought at 124f , brokerage J% ? 

22. A lady bought railroad stock paying 6% at 79 J ; what 
per cent does she get of the money invested, brokerage J%? 

23. Which is the better investment, to buy 8% stock at 
20J% discount, or 5% stock at 37f % discount, brokerage in 
each being ^% ? What is the difEerence in the rate of in- 

comef 
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24. What per cent of his money will a man gain by in- 
vesting in Pacific Railroad 6's at 104f, brokerage J%? 

25. What is the difference in the rate of income between 
5's bought at 80 and 6's bought at 90? 

370. To find the price €U which stock should be bot&ght 
to yield a certain rate of income. 

(26) At what price should 4% bonds be bought to yield 
an income of 5%, brokerage being J%? 

Solution: The annual income of 1 share is $4, which is to be 5% 
of the cost; hence, the cost is $4 -?- 6% = $80. This includes the 
price and brokerage; hence, the price is 80 — \ = 79f, or %^\% dis- 
count. 

At what per cent premium or discount must : 

27. 4% bonds be bought to yield an income of 3% } 

28. 5% bonds be bought to yield an income of 8%.? 

29. 6% stock be bought to yield an income of 10%, broker- 
age being J% ? 

30. 8% stock be bought to yield an income of 5%, broker- 
age being ^ of 1%} 

81.' A bought 6% stock at 20% premium ; at what per 
cent discount must B buy 4J% stock to realize the same rate 
of income ? 

EXCHANGE. 

371. Exchange is the process of paying debts in distant 
places by the remittance of drafts instead of money. 

A draft or a bill of exchange is an order made by one partj on 
another to pay a certain sum to a third party. 

The person who makes the order is the drawer, the person to 
whom it is addressed, the drawee, and the person to whom the money 
is payable, the payer. 

Exchange is of two kinds, viz.: domestic or inland, and foreign. 

Domestic exchange is exchange between different parts of the same 
country. 

For foreign exchange, see Appendix, Art. 4^2. 
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A sight draft is one payable at sight, and a time draft is one pay- 
able at some future time. 

When a draft can be bought for its face, it it said to he at ^ar; 
when the cost is less than the face, it is Mow par, or at a discount; 
and when the cost is more than the face, it is above par, or at a 
premium. The rate per cent which the cost of a draft is more or less 
than its face, is called the Rate of Exchange* 

Note. — The rate of exchange between two places depends chiefly 
"on their relative trade. If New Orleans owes New York, drafts on 
New York are at a premium in New Orleans; if New York owes 
New Orleans, drafts on New York are at a discount; if the trade of 
the two cities with each other is equal, exchange is at par. 

The following is the usual form of a sight draft : 
$500. Shreveport, La., May 2, 1889. 

At sight, pay to the order of H. Skolfield, five hundred 
dollars, value received, and charge to the account of 

John S. Young. 
To R. M. Walmsley, New Orleans La. 

In time drafts, in the place of the words "at sight," insert " 

days after sight," or " days after date." "After sight " means 

after acceptance. 

Discount is allowed on time drafts, and is computed on the amount 
or face of the draft, according to the rules of bank discount. 

372. To findthecost of a draft. 

(1) What is the cost of a sight draft on Mobile for 

$3650, at f% premium.? 

Solution: Since the rate of premium is J%, $1 of exchange will 
cost $1,003; hence, the cost of $3650 will be 3660 times $1.00 J, or 
$3677.375, Ans. 

(2) Find the cost of a draft for $8320, payable in 60 days, 
at a premium of 1J%, money being worth 6%. 

Solution : Since the rate of premium is 1|, $1 of exchange is equal 
to $1.0125; but the bank discount on $1 for 63 da. at 6% is $.0106; 
hence, $1 of exchange will cost $1.0126 — $.0105, or $1,002. There- 
fore $8320 will cost 8320 times $1,002, or $8336.64, Ans. 

Formula. — Cost of Draft = Number of $ In the Face X 
•• by Cost of $\ B.xc\\ax\s^. 
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EXERCISE LXXXVII. 

How much will it cost me to pay a bill : 

3. Of $650 in New York, exchange being at 2% premium ? 

4. Of 3240 in New Orleans, exchange being at ^% disc. ? 

5. Of $7268.40 in Memphis, exchange being at If % pre- 
mium.^ 

6. Of $4375.50 in Mobile, exchange being at 1J% disc. ? 

7. The face of a sight draft is $395.75, discount |% ; 
what is the cost? 

8. Find the cost of a draft for $650, payable in 60 days, 
at a premium of ^%, money being worth 8%. 

9. When exchange is at f % discount, and interest 6%, 
what must I pay for a draft for $7216.85, payable in 30 
days ? 

10. What cost a draft on Cincinnati for $12620, payable 
in 90 days, premium being If %, and interest 6% ? 

11. I owe a debt of $320 in Galveston, payable in 45 
days ; find the cost of a draft sufficient to discharge the debt, 
exchange being at f % discount, and interest 7%. 

.373« To find the face of a draft. 

(12) What is the face of a sight draft which cost $2020, 

exchange being at 1% premium? 

Solution: Since the premium is 1%, a $1 draft will cost $1.01; 
therefore $2020 will buy a draft ot as many dollars as $1.01 is con- 
tained times in $2020, or $2000, Ans. 

(13) How large a draft on Savannah can be bought in 

Atlanta, due 90 days after sight, for $3000, exchange being 

^i% premium, and interest 6%? 

Solution: The cost of $1 sight draft would be $1,026. But the 
bank discount on $1 for 93 days is $.0155; hence, the cost of $1 draft 
is $1,026 — $.0166 = $1.0095, and $3000 will therefore buy as many 
jdollarsof exchange as $1.0095 is contained times in $3000, or $2971.77. 

Formula^ — Number of $ In Face = Costc)t DraSX. -v C;o%X 

of $1 Exphanjg^, 
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14. Find the face of a sight draft costing $756.40, when 
exchu^ge was 2^% premium. 

15. Wh^ is the face of a sight draft that can be bought 
for $2540, when exchange is at lf% discount.^ 

16. What was the face of a sight draft for which $1256.25 
was paid, exchange being at i% premium.'* 

17. If a draft payable 60 days after sight costs $798.80, 
when exchange is at 1^% premium and interest 8%, what is 
its face? 

18. A merchant in Baton Rouge paid $4265 for a draft to 
settle a debt in New York at 30 days' sight, exchange at 3^% 
premium, interest 8% ; what was the amount of the debt? 

19. A father has a son at college, and sent him as large a 
draft as could be bought for $395.40, due in 21 days after 
sight, exchange being |% discount, and interest 6% ; how 
much money did the son receive ? 



QUESTIONS. 

What IS interest? Principal? Rate? Amount? What is the rule 
for computing interest by years? By months? By aliquot parts? 
6% method? Banker's method? Exact interest? What is annual 
interest? How computed? 

What is a promissory note? The face? Maker? Indorser? Par- 
tial payments? Indorsements? United States rule? Mercantile 
rule? Compound interest? How computed? 

What is true discount? How computed? What is a bank? Bank 
of issue? Of discount? Savings bank? Bank discount? How com- 
puted? How find the face of a note? 

What is a corporation? Stock? Share? When is stock at par? 
At a premium? At a discount? What is a stock broker? Broker- 
age? A bond? 

What is exchange? A draft? The drawer? Drawee? Payer? 
Domestic exchange? SlgVvl draiV^ Time draft? How find the cost? 
How find the face? ! 
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PROPORTION AND AVERAGES. 



RATIO. 

374. Ratio is the relation of one number to another of 
the same kind, expressed by their quotient. 
(1) The ratio of 6 ft. to 2 ft. is 6 f t. -j- 2 ft., or 3. 

375i The sign of ratio is the colon (:), which is equiva- 
lent to H-. 

(1) 8 ; 4 is read, the ratio of 8 to 4, and is equivalent to 8 -^- 4, or 2. 
12 : 3 =- 4 is read, the ratio of 12 to 3 is equal to 4, or 12 contains 3, 
4 times. 

The terms are the two numbers compared ; the antecedent, the 
first term or dividend; the consequent, the second term or divisor; 
and a couplet, both terms together. 

376, A simple ratio is the ratio of two numbers ; and a 
compound ratio is the product of two or more simple 
ratios. 

The compound ratio obtained by multiplying the two simple ratios, 
2 : 3 and 5 : 7, is usually written thus, { k .' 7 f • Hence, 

f3:4l 3_X_6. jl :• ^1 2X3X 5 



X7X 9 



; etc., etc. 



The reciprocal of a ratio, or inverse ratio, is the result of inter- 
changing the places of its terms. 

(1) The reciprocal or inverse of 2:3 is 3:2, or |. 

377. Since the antecedent corresponds to the numerator^ 

and the consequent to the denominator^ changes otv 1\\^ \r.x\s\% 
24^ 
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of a ratio have the same effect upon its value as like 
chaiij^es have upon the terms of a fraction. Hence, the 

Principles : 

1. AfN/tip/\'ifi<^ the afitccodcfii. or ) 

,1- .,.' .J . \ Mnlti-hlics the ratio, 

Ifividinf^ the consequent, J ^ 

2. DiiHiiifiij^ the antecedent^ or ) r^ . . , 

J r fj.Li' ' J 7 2 r Divides the ratio. 

Multiplying the consequent, j 

3. Multiplying or dividing both 1 Does not alter the value 
terms by the same quantity, \ of the ratio, 

378. The ratio, antecedent, and consequent are so related 
to each other, that if any two of them are given the other 
may be found. Thus: 

1. The Ratio = Antecedent -^ Consequent. 
Formulas. — { 2. The Consequent = Antecedent -J- Ratio. 

The Antecedent = Consequent X Ratio. 



;.— I 2. 
(3. 



EXERCISE LXXXVIII. 

What is the ratio : 

I. Of 20 to b} 2. Of 180 ft. to 63 ft? 

3. Of 3 to 12? 4. Of 84 in. to 132 in? 

5. Of 1.5 to 6.5? 6. Of 25.6 to 1.08? 

7. Of G. to .75? 8. Of 3.375 to 18.9? 
When the terms are compound numbers, they must be reduced to 
the same denomination. 

Find the value: 

9. Of 3 gal.: 2 qt. 10. Of 10 yards: 9 meters. 

II. Of 8 in.: 2 ft. 12. Of 21 quarts: 20 liters. 

13. Of 3s.:4d. 14. Of 77grains:5 grams. 

15. Of 22 yd.: 8 rd. 16. Of je3 6d.:15s. 3 far. 

17. Of 15 s. to 4 s. 6 d. ' 18. Of 3 pk. 1 pt. : 6 bu. 4 qt. 
When the terms are fractions they may be changed into integers 
hy multiplying both by the L. C. M. of their denominators^ which 
4oes not change the ratio* 
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What is the value of: 

19. J : ^? 20. f : f? 21. 2^ : 3i? 

22. A • ^\^ 23. a : ^? 24. ISJ : 17i? 

25. How much more is 6 : 2 than 7:3.? 

26. How much more is 7 : 8 than 6:7.'* 
Find the value of: 

27. (3 : 4) + (5 : 6). 28. (3.: 5) — (2J : 9). 

29. (2 : 6) X (5 : 20). 80. (5:3)-- (1.2 : f). 

81. (2.4 : 6.6) X (3.5 : 8.40). 82. (^ : ^) x (V • ¥)• 
Reduce to simple ratios : 

86. Antecedent = 5-^, ratio == |^, consequent = } 

87. Consequent = 3 J, ratio = f , antecedent = } 

88. Consequent = 3-^, antecedent = f , ratio = } 

89. How much less is 3 : 5 than (3 + 1) : (5 + 1)? 

40. How much more is 7 : 5 than (7 + 3) : (5 + 3).? 

41. If 5 lb. of tea are worth as much as 11 lb. of coffee, 
and 7 lb. of coffee as much as 15 lb. of sugar, find the ratio 
of the value of tea to that of sugar. 

PROPORTION. 

379. Proportion is an equality of ratios. 
(1) 8:4 = 6:3, and 12:2 = 30:5, are proportions. 

380. The sign of proportion is the double colon (:: ), 

which is equivalent to ==. 

(I) 8:4 :: 6:3 is read, 8 is to 4 as 6 is to 3, and is equivalent to 8:4 
s= 6:3, which is read, the ratio of 8 to 4 is equal to the ratio of 6 to 
3, or 8 contains 4 as many times as 6 contains 3. 

The terms or proportionals are the fcnir numbers compared ; the 
antecedents, the first and third terms; the consequents, the second 
and fourth terms; the extremes, the first and fourth terms; and the 
means, the second and third terms. 
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(1) In 5:10 :: 3:6, 6, lO, 3 and 6 are the terms or proportionals; 
5 and 3 the antecedents; 10 and 6 the consequents; 5 and 6 the ex- 
tremes; ancf 10 and 3 the means. 

381. When the second term is equal to the third it is said 

to be a mean proportional between the extremes. 

(1) III 4:6 :: 6:9, 6 is a mean proportional between 4 and 9. 

382. — Principle. In any proportion^ the product of the 
extremes is equal to the product of the means. 

For, take any proportion j as 3 : 2 :: 9:6, 

which means | := J. 

Multiplying both sides by 2 X 6 3X6=2X9- 

Hence, the relation of the four terms of a proportion to 
each other is such, that if any three of them are given, the 
other or missing term may be found thus : 

To find either extreme, Divide the product of the ffieans 
bv the other extreme. 

To find either mean, Divide the product of the extremes 

bv the other mean. 
Proportion may be simple or compound. 

SIMPLE PROPORTION. 

383. A simple proportion is an equality of two simple 
ratios. 

384. To fifid the 'inissi'iig ter^n of a simple propoHiM^* 

(1) Find the value of a? in 6 : 14 :: 9 : x. 

Explanation. — Since one of the ex- Operation. 

tremes is missing I divide the product 14 X 9 

of the means by the given extreme, 6 * 
and obtain 21 . 

(2) Find the value of a? in f : a? :: 55 : 49 J. 

Explanation. — Since one of the Operation, 

means is missing I divide the product j X 49^^ __ a a 

of the extremes by the given mean, * ~" 65 "~ ^» 



and obtain |. 
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EXERCISE LXXXIX. 

Find the value of x in the following : 

4. 15 : 100 :: 12 : x. 
6. 85 : 120 :: x : 144. 
8. $9.20 : X :: 161 : 217. 
10. X : 3.2 yd. :: 5.04 : 62.5. 
12. f : f :: ${i : a?. 

J. f : a? :: 2 : if 14. 178 J yd. : 29|yd::a? : $4J. 

). f : 5J :: li^ : x. 16. 27f : a? :: 22f : 28.8. 

Proportion is applied to the solution of problems which 

volve quantities that increase or decrease in the same ratio. 

(17) If 28 yd. of cloth cost $3.50, how much will 46 yd. 

)St? 

Statement: 28 yd. : 46 yd. :: $3.50 : $«. 

-V ^« 46 X 3-50 « _- 

Operation : x = — ^g = 5.76. 

The cost of the cloth increases in the same ratio with the number 
yards; hence, the ratio of 28 yd. to 46 yd. is equal to the ratio of 
{.50, the cost of 28 yd., to $x, which represents the cost of 46 yd. 

Rule. — I. Make that terfn 'which has the same unit as the 

*is'wer the third term, 

II. If the question requires the answer to be greater tha7i 
\e third term^ ?nake the greater of the two remaining num- 
'.rs the second term; but if the answer ought to be less than 
le third term^ make the least of the two numbers the second 
rm. 

III. Divide the product of the second and third terms by 
le firsts and the quotient will be the fourth term, 

18. If 3 yd. of cloth cost $4.50, what will 5 yd. cost.? 

19. If 160 caps cost $450, what will 840 caps cost.? 

20. If 4 hats cost $12, how many hats can be bought for 
27. 

21. How many yards of linen may be bought for $28.50, 
'hen 6 yards cost $4.50? 
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22. If 6 cloaks can be made from 27 yards of cloth, how 
many yards will be required for 20 cloaks ? 

23. If 2.75 yards of cloth, are worth $23.10, what is the 
value of 16.875 yards at the same rate.? 

24. If 4 boys can build a fence in 15 hours, how long will 
it take 6 boys to build it ? 

25. If 18 men can harvest a field of wheat in 21 days, 
how many men can harvest it in 14 days? 

26. What number multiplied by 16 will give a product 
equal to 21 multiplied by 25? 

27. There are 51 rows in an orchard and 60 trees in each 
row ; how many trees would there be in each row if they 
were arranged in 68 rows? 

28. How many yards of cambric, 30 inches wide, will be 
required to line 15 yards of silk, 20 inches wide ? 

29. How long will provisions sufficient for 475 men 56 
days last 133 men ? 

30. If 6 men can do as much work as 10 boys, how man) 
boys can do as much work as 15 men? 

31. If 16 J lb. of butter cost as much as 46^ lb. of sugar? 
how many pounds of sugar will cost as much as 19J lb. oi 
butter? 

32. If I go a journey in 15| days, at 40 miles a day, ho>^ 
long would it take me at 33^ miles a day? 

33. An upright pole 6 feet high casts a shadow 9 feet 
long ; what is the length of the shadow of a tree 81 feet 
high, at the same time ? 

34. The length of a shadow of a tree is 111 ft. 4 in., and 
the length of the shadow of 4 ft. 6 in. of the tree is 6 ft. 5 
what is the height of the tree ? 

35. A grocer has a false quart measure, containing 1 pt. 3 
gi. ; what is the real worth of the liquor that he sells for $16 f 
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36. If he uses 14| oz. for a pound, how much does he 
cheat by selling coffee for $25.60? 

37. If f of a load of potatoes is worth $7.80, how much is 
^§ of the load worth.'* 

38. If I of ^ of a lot of land cost f J of $157^, what will ^ 
of ^ of the lot cost.'* 

39. The ages of three boys are proportional to J, f , and 
f ; if the youngest is 12 yr. old, how old are the other two.? 

40. The property of A is assessed at $6430 ; of B, $5250 ; 
and of C, $2040.50. If A's taxes are $22,505, what are the 
taxes of B and C ? 

41. If IJ lb. of beef and 1| lb. of flour are allowed for a 
ration, how much will 560 rations cost if the price of beef is 
llf cts. and of flour 3 J cts. a pound? 

42. A's land is ^ morfe in quantity than B's, but B*s is J 
better in quality ; what is B's land worth if A's is worth 
$1750? 

COMPOUND PROPOETION. 

385. A compound proportion is an equality of two 
ratios, one or both of which are compound. 

(1) |g ; n\ '.: 10 : 16, is a compound proportion, of which 3 and 

6 are the factors of the first term, and 4 and 6 the factors of ih6 
second term. 

386. To find the missing tenn of a compound pro~ 
portion. 

Find the missing term, denoted by a?, in the following: 
(1) { I : 4 } ::9 : a;- «: = H^- = ^^' ^"«- 

/•£)\ i3'5l.-('*'21|_ 8 X 2 X 21X20 \a N-TiS. 
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f 9: 15) r 13 ^1 ^ (6:8 

'. I A: x} ::8 : 12. 8. \ .* ' ^t > :: < 10|: x 

(lO:12J .( 1^ : d^) ( 33. jQ 



EXERCISE XC. 
Find the missing term in the following ; 

( 2 :5> .. (3:14) . j5: 8 ) .. ( 14:6» 

^- \3:xi ■• \7:15i- ^\x:lo]-\ 9:4)* 

9:15^ ,,,... f 6 : 8 

(9) If 16 horses eat 96 bu. of oats in 42 da., in how 
many days will 7 horses eat 66 bu. ? 

Note. — All the terms of every problem in compound proportion 
appear in couplets, except one, and this alwa3r9 has the same unit or 
denomination as the required term. Thus, in the preceding example, 
denoting the required term by Xj the. couplets are 16 horses and 7 
horses, 96 bu. and 66 bu., and 42 da. and x da. 

Explanation. — Since the Statement. 

unit of the required term J 7 horses : 16 horses \ .• ±0 a a 

is days, I make the third I 96 bu : 66 bu. / - ^^- ' * ""^ 
term 42 da. * = 66. 

In forming the first and second terms I consider each couplel 
separately, just as if the answer depended on that couplet. Thus: 

1°. Since 7 horses require more time to eat the oats than 16 horses 
the first ratio is 7 horses : 16 horses, the greater number being ir 
the second term. 

2°. Since it takes the horses 42 da. to eat 96 bu. it will take then 
less time to eat 66 bu.; hence, the second ratio is 96 bu. : 66 bu., th< 
less number being in the second term. 

Rule I. — Make the nu77iber^ like the answer^ the thira 
term, 

II. With this third term and each remaining couplei 
form a proportion as if the answer depended solely on thm 
proportion, 

III. Multiply the third term by the product of all tJu 
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Second terms^ and divide the product fy the product of all 
the first terms. 

10. If 10 men earn $90 in 4 da., how much will 16 men 
earn in 5 da. ? 

11. If 36 men earn $462 in 6 da., in how many days can 
55 men earn $484? 

12. If 18 men earn $273 in 7 da. , how many men can earn 
$260 in 12 da. ? 

18. If 36 horses in 6 da. eat $75 worth of oats, how much 
will it cost to feed 32 horses on oats 9 da. ? 

U. If it cost $21.70 to carry 1240 lb. of freight 125 mi., 
how much should be paid for carrying 1750 ib. 97 mi. ? 

15. If 9 men can cut 36 acres of grass in 14 da., how 
many acres will 19 men cut in 11 da.? 

16. How many days will 1500 lb. of beef serve 120 men, 
if 300.1b. serve 40 jnen 15 da. 

17. If 32 men build a wall 36 feet long, 8 feet high and 4 
feet wide, in 4 days, ia what time will 48 men build a wall 
864 feet long, 6 feet high, and 3 feet wide ? 

18. If 12 men mow 25 acres of grass in 2 da. of 10 J hi-., 
how many men will it require to mow 80 acres in 6 da. of 
^ hr. ? 

19. If 6 lb. of yarn will make 16f yd. of cloth, IJyd. 
wide, how many pounds will be required to make a piece 
100 yd. long and IJ yd. wide ? 

20. How many days of 7 hr. each will it take a man to 
travel 390 mi., if he goes 130 mi. in 3. da. of 14 hr. each? 

21. If 9 men.can dig a drain 26f rd. long, 6 ft. deep, and 
4 ft. wide, in 16 da. of lOf hr. each, how many men will be 
required to dig a drain 400 rd. long, 6f ft. deep and 6 ft. 
wide, in 108 4a* of 8 hr. each ? 
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23. If 15 men can perform a piece of work in 24 da., how 
many men can perform another piece of work 9 times as 
great in ^ of the time? 

28. In how many days, of 10 hr. each, will 75 masons 
build a wall 500 ft. long, 3 ft. thick, 21^ ft. high, if 20 
masons build one 45 ft. long, 2 ft. thick, and 15|- ft. high in 
15 da., of 7 hr. each.^ 

CAUSE AID EFFECT. 

387. In many problems the quantities may be classified 
into causes and effects, and treated according to the follow- 
ing 

Principles. — I. Like causes produce like effects. 
II. The ratio of the effects is equal to thh ratio of the 
causes which produce them. 

388. To find the unknown cause or effect. 

(1) If 5 men earn $155 in a week, how much will 9 men 
earn in the same time? 

First Second First Second 

Cause. Cause. Effect. Effect 

Explanation. — 5 men working a 5 : 9 :: $155 : $JC 
certain time is a cause that pro- 5 

duces the effect of earning $155. 
These are the first cause and first x 

efft'ct. 

Again, the work of 9 men is a second cause, which produces an 
unknown effect, denoted by x. The solution of the problem consists; 
in finding what this effect will be, on the principle that effects are in 
the same ratio as their causes. 

(2) If 6 men, working 20 da. of 8 hr. each, can saw 340 
cords of wood, how long will it take 16 men working 9 hr. 
a day to saw 204 cords ? 

Explanation. — The first cause is 6 
men laboring 20 da. of 8 hr. each, 
and the first effect is the sawing of 
840 cords of wood. 
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The second cause is 16 men laboring an 6 16 
unknown number of days (denoted by x) 20 x 
of 9 hr. each, and the second effect is the 8 9 x =: i, 

sawing of 204 cords of wood. 204 340 

Arranging these terms as in the margin, and canceling, gives 4< 
dajrs as the missing element of the second cause. 

Rule. — Denote the required number by x; draw a ver- 
tical line; on the left place thejirst cause and second effect; 
on the rights the second cause and Jirst effect^ and proceed 
according to Art, 170. 

EXERCISE XCI. 

3. If 5 lb. beef cost 42 cts. what will 3^ lb. cost ? 

4. If 5 men can build a wall in 21 days, how many men 
will be required to build it in 7 days ? 

First cause, 5 men, 21 days; second cause, x men, 7 days; first 
effect, 1 wall; second effect, 1 wall. 

5. How long will it take 15 men to perform a work which 
21 men can do in 35 days? 

6. How many yards of paper, 2J feet wide, will cover a 
wall 12 feet long and 9 feet high ? 

7. How many planks 10 feet long and 9 inches wide will 
floor a room which requires 125 planks 12 feet long and 6 
inches wide ? 

8. How much would 9|^ yards of flannel cost, if 41 yards 
cost $16.40? 

9. What cost 50J yards of cloth at the rate of oj yards 
for $27 J? 

10. What cost a silver pitcher weighing 9 oz. 13 pwt. 8 
gr., at the rate of 7 s. 6 d. per ounce? 

11. If it cost $91 to shingle a roof 39 feet long and 21 
feet wide, , what will it cost to shingle a roof 35 feet long 
and 18 feet wide ? 
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12. If it cost $120 to build a wall 40 feet long, IJ feet 
thick and 14 feet high, what will be the thickness of a wall 
180 feet long and 21 feet high, that can be built for $675? 

18. A man boiTows $1200, and keeps it 2 30*. 5 mo. 5 da. ; 
how long should he lend $1750 to compensate for the favor? 

14. If $100 gain $6 in 12 mo., how much will $340.20 
gain in 2 yr. 8 mo. 12 da. ? 

15. If $nO gain $20 in 12 mo., how long will it take 
$615.38 to gain $607.17? 

16. How much will $100 gain in 12 mo. if $540 gain 
$27.09 in 8 mo. 18 da. ? 

17. If $100 gain $8 in 12 mo., what sum will gain $106.40 
in 2 yr. 4 mo. 15 da. 

18. If $240 gain $23.04 from Feb. 15, 1878, to April 27, 
1879, how much will $252 gain from August 2, 1877, to 
March 9, 1878? \ 

SPECIFIG 0RAVIT7. 
389. The specific gravity of a solid or liquid substance 
is the ratio of the weight of the substance to that of an equal 
volume of water. 

(1) A cu. ft. of water weighs 62.6 lb., or 1000 oz., and a cu. ft. of 
limestone weighs 2950 oz. ; hence, the specific gravity of limestone 
is 2960 -5- 1000, or 2.96. 

Illustration of Principles. — I weigh a stone suspended by a thread; 
it weighs 3.125 ft). I then slip a pail of water under it, and raise the 
pail until the stone is covered with water; it now weighs 1.171| ft., 
and has lost 1.963^ ft). From this I learn: 

(1) A bulk of water equal to that of the stone weighs 1.953^ fl). 
For, when a substance is under water the water buoys it up just the 

amount of the weight of the water displaced by it. 

(2) The specific gravity of the stone is 8.126 ft), -j- 1.963^ ft». or 1.6. 

(3) Since a cu. ft. of water weighs 1000 oz., 1 oz. of water occu- 
pies 1.728 cu. in., and 1 ft)., 27.648 cu. in.; hena , 1.953^ lb. occupy 
J.553^ X 27.648 cu. in., or 64 cu. in. That iSj the volume of the 

stone is 64 cu, hi. 
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Notes. — 1. For a table of the specific gravities of some well 
known substances, including those mentioned in subsequent prob- 
lems, see Appendix, Art. 489. 

2. The specific gravity of a substance multiplied by 1000 expresses 
the weight of a cu. ft. of the substance in ounces. 

(1) What is the weight of a cubic block of cast iron, each 
edge being 2 ft. 

Solution.— 2 X 2 X 2 = 8, number cu. ft. in the block. 
8 X 7207 = 67666, number oz. in the block. 
67666 oz., -f- 16, = 3603^ ft)., Ans. 

(2) Find the solid contents of a piece of gold which 
weighs 1200 lb. 

Solution.— 1200 ft>. = 19200 oz.; weight of one cu. foot of gold = 

19268 oz. 
19200 -H 19268 = .99 + cu. ft., Ans. 

(3) A piece of wood, weighing 12 oz. in air, is fastened 
to a piece of metal which weighs 15 oz. in air and 13f oz. 
in water; and both are found to weigh, under water, 9f oz. ; 

find the specific gravity of the wood. 

Solution.— Both lose, in water, 27 — 9} = 17^^ (oz.) 

The lead alone loses l\ " 

Weight of water displaced by the wood, 16 ** y 

Hence, 12 -j- 16 = .76, the specific gravity of the wood. 

EXERCISE XCII. 

What is the specific gravity of a substance : 

4. Which weighs 16 lb. in air and 12 lb. in water? 

5. Which weighs 12 lb. in air and 3 lb. in water.? 

6. Which weighs 6 J oz. in air and 5f oz. in water? 
Find the volume of a substance : 

7. Which loses 8 lb. when weighed in water? 

8. Which loses 4.25 lb. when weighed in water? 

9. Which loses 15 oz. when weighed in water? 
What is the weight of a rectangular : 

10. Block o£ slute 5 in. by 8 in. by 12 m.l 
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11. Block of maple 8 ft. by 1 ft. by 6 in..> 

12. Block of marble 5 ft. by 3 ft. by 2 ft. ? 
18. Find the weight of a gallon of pure milk. 

14. A poplar rail is floating on the water ; \rhat part of it 
is above the water? 

15. A piece of walnut is floating on the water ; what part 
of it is beneath the water .^ 

16. A body weighs, in air, 600 grains ; when attached to a 
piece of copper the combination weighs 2647 g^rains in air, 
and loses, when weighed in water, 834 grains. The copper 
alone loses 230 grains ; required the specific gravity of the 
body. 

17. Wishing to ascertain the exact number of cubic 
inches in a very irregular fragment of stone, I ascertained its 
loss of weight in water to be 5.346 oz. ; required its size. 

18. A dry cypress log containing 40 cu. ft. is floating on 
the water; find the largest number of boys, weighing 67 
pounds each, it will support without sinking. 

PRORATA DIVISIOV. 

390. Prorata division is dividing a number into parts 
having a given ratio to each other. 

39 !• To perform prorata division, 

(1) Divide 45 into 3 parts proportional to 2, 3 and 4. 

Explanation. — Since multiplying two or more Operation. 

numbers by the same number does not change 2 X ^ = 10 

their ratio, I multiply the given proportionals 3 X 5 = 15 

by 6, because 9, the sum of the proportionals, 4 X 5 = 20 

is contained 6 times in 46, the given number, "9"x 6 =~45 
and obtein 10, 16, 20, Ans. 

The parts may also be found f^ : 2 :: 45 : 10, Ist part. - 
by the proportW. Y^ A-.!..*4\'4\li « 
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Rule. — I. Make the number to be divided the third term; 
each proportional part successively the second term; and 
their sum the first. 

II. The product of the second and third terms of each 
proportion^ divided by the firsts will be the corresponding 
part required. 

Note. — If the given proportionals are fractions, convert them into 
integers by multiplying each of them by the L. C. M. of all the de- 
nominators, then proceed with the integers as above. 

EXERCISE XCIII. 

2. Divide 35 into 2 parts proportional to 3 and 4. 
8. Divide 228 into 2 parts proportional to 8 and 11. 

4. Divide 32 into 2 parts proportional to \ and \, 

5. Divide 151.7 into 2 parts proportional to % and ^. 

6. A basket contains 60 apples, of which there are 2 bad 
to every 3 good ones ; how many of each are there } 

7. In counting 825 balls I observed that for every 7 white 
balls, there were 11 black and 15 red balls; how many of 
each were there } 

8. The ages of three boys are to each other as J. -J, i ; if 
$65 be divided among them in proportion to their ages, how 
much will each receive } 

9. A farmer raised 945 bushels of grain, composed of 
oats, wheat and corn in the proportion of 3J, 4f and 1\ ; 
how many bushels were there of each kind ? 

10. Divide 54 cts. into 2 parts such that the greater shall 
be 5 times the less. 

11. A, B and C own 108 horses, of which B owns 2 times 
as many as A, and C 3 times as many as B ; how many 
does each own? 

12. A, B and C build a bridge for $300 ; how «vuc\v ^VvcixsX^ 
each pay li A is worth $3240 ; B, $4160, atvd C, %^^^^t 
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PAETHEBSHIP. 

392* Partnership is the association of two or more per- 
sons for the transaction of business. 

The association is called a firm, house or company; and the per- 
sons associated, partners. 

The capital, joint stock, or stock in trade is the money or property 
furnished by the partners; the assets are the rarious kinds of prop- 
erty which the firm possesses ; the liabilities are the debts of the 
firm; and the net capital is the excess of the property above the 
Uabnittes. 

Partnership may be simple or compound. 

Simple Partnership. 

393. Partnership is simple when the capital of the part- 
ners is invested for the same time. 

394w Td prorate or apportion the profit or loss when 
the partnership is simple. 

(1) A and B formed a partnership; A furnished $500 
and B $400; they gained $252. What was each man's 
share of the profits? 

By Analysis.— $500 -f $400 = $900, the whole capital. Hence, A 
had {}}, or f of the capital, and should have f of the profits; {of 
$252 = $140, A's share of the profitb. 

6 had ff }, or | of the capital, and should have } of the profits : J of 
$252 = $112, B's share of the profits. 

By Percentage,— The gain, $252, is }JJ = ^Vff =28% of the 
whole capital. Therefore, $500 X -28 = $140, A's share; and $400 
X .28 = $112, B's share. 

By Proportion.— $500 + $400 = $900. 
$900 : $252 :: $500 : A's gain, = $140. 
$900 : $252 :: $400 : B's gain, = $112. 

Rule. — Take such a fart of the gain or loss as each 
partner^ s stock is of the whole capital. Or, 

JFind the per cent which the profit or loss is of the whole 
'ap/la/j and multiply each tnarC s capital b;^ it* 
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EXERCISE XCIV. 

2. A and B formed a partnership ; A put in $300 and B 
$500; they gained $160 ; what was each man's share of the 
gain ? 

8, A, B and C are partners; A furnishes $1560; B, 
$1730, and C $1810; they lose $255; what is each man's 
share of the loss ? 

4, The capital of two partners is proportional to 5 and 7, 
and their profits are $540 ; what is the share of each ? 

5, The capital of four partners are proportional to 1.75, 
2.24, 2.51 and 3.2, and their profits are $58.20; find each 
partner's share ? 

6. A and B owned two bales of cotton, which they sold at 
a gain of $1.80 each ; A owned f of one bale, and B owned 
i of the other ; find each man's share of the entire profits. 

7. A and B traded in partnership two years, making an 
annual profit of $3240 ; during the first year A owned 42^% 
of the stock, and during the second year B owned 55f % of 
it; what is each partner's share of the total profits? 

Componnd Partnership. 
396. Partnership is compound when the capital of the 
partners is invested for unequal times. 

396. To prorate the profit or loss when the partner- 
ship is compound* 

(1) A and B enter into partnership; A furnishes $300 

for 8 months, and B $400 for 9 months ; they gain $8^ ; 

what is each one's share of the profit } 

Solution. 
$800 X 8 = $2400. UU=^h I of $85 = $84, A's share. 

$400 X 9 = $8600. J jJJ = i ; | of $86 t= ^bV, ^"^^ iJcv^x^. 

$6000. 
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Explanation. — The use of $300 for 8 mo. = the use of 8 X $800, or 
$2400 for 1 mo., and the use of $400 for 9 mo. = the use of 9 X $^00, 
or $3600 for 1 mo. The respective capitals, then, are equivalent to 
$2400 and $8600, employed for the same time. Hence, I divide the 
profit proportional to these sums as in simple partnership. 

Rule. — Multiply each partner^ s capital by the number of 
time units it is employed ; consider these products as their 
respective capitals^ and proceed as in simple partnership, 

EXERCISE XCV. 

2. Two merchants traded in company; A put in $215 for 
6 months, and B $390 for 9 months, but by misfortune they 
lost $200; what will each lose.? 

8. Three men. A, B and C, trade in company on the fol- 
lowing terms : A puts in $300 for 5 months ; B $400 for 8 
months, and C $500 for 3 months ; and they gained $100 ; 
what is each man's share of the gain? 

4. J. W. Jones commenced business January 1, with a 
capital of $3200; and May 1, he took Wm. Smith into part- 
nership, with a capital of $4200 ; and at the end of the year 
they gained $240; what was each man's share of the gain? 

5. The amounts invested by two partners are proportional 
to 9 and 12 ; the capital of the first is in trade h\ months, and 
that of the latter 6| months ; if they gain $356.40, what will 
be the share of each ? 

6. Two men, A and B, hire a pasture for $91.05 ; A puts 
in 450 sheep for 7 weeks, and B 365 sheep for 8 weeks ; 
what should each pay? 

7. F, G and H are partners for a year. F puts in $7300 
for 3 months, and then adds $2700 ; G puts in $9200 for 5 
months, and then withdraws $4200 ; H puts in $8500 for 8 
months, and then withdraws $3500 ; apportion a gain of 
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8. Two partners begin business, each with a capital of 
$3000. A adds $600 at the end of 3 months, and $800 
more at the end of 7 months ; B adds $1000 at the end of 5 
months ; what is the share of each, at the year's end, of a 
profit of $4420 ? 

9. A and B are partners ; A's stock is 15% more than B's, 
but B's is 20% longer in the business ; they gain $1410 ; find 
the share of each. 

10. A begins business with $6000 ; at the end of 6 months 
he takes in B, and 6 months after, their gain is $3800, of 
which A's share was $1800; find B's capital. 

11. A and B are partners, and their capital is in the ratio 
of 4 to 5 ; after 3 months A withdraws f of his and B a 
fart of his, and at the year's end A receives $800 gain, and 
B $875 ; what part of his capital did B withdraw? 

12. A and B join capitals, which are as \ and \ ; after 4 
months A sells B a fart of his capital, and at the end of the 
year each receives the same gain ; what part of A's capital 
did B buy? 

18. A, B and C entered into business as partners, A and 
B each putting in $5000, and C a certain sum ; at the end 
of two years A took out $1000, B $2000, and C $3000, and 
at the end of th^ fourth year their loss was $3600, of which 
C's part was $1050; find A's and B's share of the loss, and 
C's original capital. 
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AVERAGES. 

397* An average is a medial value or quality made out 
of unequal quantities having unequal values or qualities. 
See Art. 92. 

AYEEAGE OF UZTUSBS. 

398* To find the atferage value of a fniadure when 
the quanMy and price of etMch ariieie are ffiven* 

(1) U a mixture be made of 9 fb, of candy worth 12 cts. 
a pound, 7 fb. at 16 cts., and 4 &. at 20 cts., what will 1 ft. 
of it be worth ? 

Solution : 9 lb. of cmndy (g 12 cts. = $1.08 

7 fb. " " @ 16 cts. r= 1.12 

4 ib. " " @ 20 cts. = .80 
Hence, 20 lb. of the mixture = $3.00 
and 1 lb. " " " = ^ of $3.00 = 16 cts. 

Rule. — Find the value of each article^ and divide the 
total value by the number of articles. 

Notes. — 1. If an article cost nothing, as water, its value is 0; but 
the quantity must be added to the other articles. 
2. This process is often called Alligation Medial. 

EXERCISE XCVI. 

2. A farmer mixed 24 bu. oats, worth 35 cts. a bushel, 
with 17 bu. com (db 55 cts., and 9 bu. of rye Gb 45 cts.; 
what was the mixture worth per bushel ? 

8. A man bought 20 acres of land (cb $40, 30 acres & 
$60, 40 acres (cb $32^, and 60 acres (db $38 ; what was the 
average price per acre ? 

4. If 7 gal. alcohol, worth $1.20 per gal., and 5 gal. (S) 
$1.40, are mixed with 4 gal. water, what is a gallon of the 
mixture worth.? 

5. A man rode 5 hr. at the rate of 4^ mi. per hr., 4 hr. at 
the rate of 4^ mi., and 3 hr. at 5 mi. per hour; what was 

bis average rate per bout? 
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6. If 9 gal. of a mixture containing 80% of whisky, and 6 
gal. of a mixture containing 95% of whisky arc mixed with 
10 gal. of water, what per cent of whisky will the mixture 
contain ? 

Alligation Alternate. 

399* To find the %Mn>porHonal parts of a mixture, the 
average price and the price of eojch ingredient being 
given. 

(1) A grocer desires to mix 4 kinds of sugars, worth 5, 7, 

10 and 12 cents a pound, so that the mixture should be 

worth 9 cents a pound ; how much oi each must be taken ? 

Explanation. — In selling the sugars Operation, 

which are worth less than 9 cts. for 9 Col. 12 3 



cts., there will be a gain; and in selling ^ ^ i ^ 

those which are worth more than 9 cts. ^10 12 

for 9 cts., there will be a loss. Now, I 12 ^ 4 

desire to take such amounts of each 

that the^aiVi will balance the loss. On 1 lb. of the 5*ct. sugar there 
will be a gain of 4 cts.; hence, on } of a lb. there will be a gain of 
1 ct. On 1 lb. of the 12-ct. sugar there will be a loss of 3 cts., 
hence, on ^ of a lb. there will be a loss of 1 ct. That is, if I take \ 
of a lb. of the 5-ct. sugar as many times as I take ^ of a lb. of the 
12-ct. sugar, the gain and loss will be exactly equal. Hence, I write 
\ and ^ in the first column for the proportional amounts to be taken 
of the sugars whose prices they stand opposite. 

In the same manner I find the proportional amounts \ and 1 for 
the 7-ct. and 10-ct. sugars, which I write in the second column. 

Now, since I may take J any number of times, provided I also take 
\ the same number of times, I may multiply them by 12, the L. C. 
M. of their denominators, and thus reduce them to 4 and 8, which I 
write in the third column. Similarly multiplying i and 1 by 2, I 
obtain 1 and 2, which I write in the third column. Hence, the re- 
quired proportional amounts are 3 lb. of the 5-ct. sugar, 1 lb. of the 
7-ct., 2 lb. of the 10-ct., and 4 lb. of the 12-ct. 

It is evident that problems of this kind may have an unlimited 
number of sets of answers; for any multiple of the proportional 
numbers found also expresses the proportional q\iatvl\\.V^* \.o \i^ Xs^wetv. 
of each. 
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Rule. — I. Write the several prices or qualities in a col- 
umn^ and the average price or quality at the left. 

II. Porm couplets by comparing any price or quality less^ 
with one that is greater than the average rate^ and place the 
reciprocal of the difference between the price and average^ 
opposite the price. 

III. Multiply the fractional terms of each of the couplets 
by the L. C. M. of their denominators^ and the products 
will be the proportional numbers required. 

EXERCISE XCVn. 

2. Dried fruits worth 9, 12, 15, and 18 cts. a pound are 
combined in a mixture worth 14 cts. a pound ; find the pro- 
portional weights of the different kinds. 

8. In what proportions must syrups, worth 40, 45, 50, and 
64 cts. per gallon, be mixed that the mixture may have an 
average value of 48 cts. per gallon ? 

4. A mixture of sugars worth 6, 7, 7 J, 9, 9 J, and 11 cts. a 
pound is sold at 8 cts. a pound; what proportion of the 
several kinds in the mixture? 

5. 5 times the sum of four numbers is equal to 2 times the 
first plus 3 times the second plus 6 times the third plus 9 
times the fourth ; find the numbers. 

6. A farmer has hogs worth $10, $6, and $4 a head; 
what number of each should he sell to obtain an average 
price of $8 a head ? 

As one of the values is above the 
average, and two below, I repeat the 
former so as to compare it with 
each of the latter. 
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7. A grocer has soda worth 12, 15, and 20 cts. a pound; 
how much of each must he take to form a mixture worth 18 
cts. a pound ? 



AVERAGES. 



271 



8. In what proportional parts must gold respectively 14, 
18, and 24 carats fine be combined to make a metal 22 carats 
fine ? 

9. A merchant sold coffees at $.18, $.21, $.27, and $.35 a 
pound ; what proportional amounts did he sell if the aver- 
age price received was $30 a pound ? 

10. Find four numbers such that 15 times their sum is 
equal to the sum of 7 times the first, 11 times the second, 13 
times the third, and 18 times the fourth. 

11. How much water and how much whisky worth $.90, 
$.95, and $1.15 a gallon are required to form a mixture 
worth $.50 a gallon ."* 

(12) A grocer has sugars worth 5, 6, 9, and 12 cts. a 
pound : how much of each must he take to form a mixture 
of 60 pounds, worth 8 cts. a pound ? 

I find the proportionals, 4, 1, 
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4 X 6 = 24 
1X6= 6 
2X6= 12 
3X6= 18 



2, 3, as before. Adding these, 
I find they would form a mix- 
ture of 10 lb. But since the 
required mixture is 60 lb., or 6 10)60(6 

times 10 lb., I multiply each of the proportionals by 6, and obtain 
24 lb. at 5 cts., 6 lb. at 6 cts., 12 lb. at 9 cts., and 18 lb. at 12 cts. 

If the quantity of the whole compound is not exactly divisible by 
the sum of the proportionals, it may often be made divisible by taking 
certain multiples of the numbers in columns 3, 4, etc., as in the next 
example. 

(13) A paid $100 for 100 head of hogs, pigs and chickens. 

The hogs cost $9 each, the pigs $4 each, and the chickens 

$^ each ; how many of each did he buy ? 

Solution: The average price is $100 h- 100, or $1. 
12 3 4 6 6 8 
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I obtain the proportionals 1, 1, 6, 16 as before; but their sum, 24, 
is not an exact divisor of 100. Hence, I change the proportionals bjr 
multiplying the numbers in the third column hy 3, and those in the 
fourth colunxp hy 7, writing the results in columns 6 and 6 respec- 
tively; this gives the proportionals in column 8, whose sum is an 
exact divisor of 100. 

14. A grocer mixed 4 kinds of tea, worth 5 s., 8s., lis., 
and 12 s. a pound, taking 40 pounds in all, worth 9 s. a 
pound ; how much of each kind did he take? 

15. How much candy at 9, 11 and 14 cts. a pound, will 
form a mixture of 56 pounds, worth 12 cts. a pound? 

16. How much ginger at 15, 18 and 25 cts. a pound, must 
be taken to form a mixture of 155 lb., worth 21 cts. a pound. 

17. A goldsmith would mix gold of 14, 15, 18 and 24 
carats fine so as to produce a ring weighing 4 pwt., 20 
carats fine ; how much of each should he take ? 

18. How much brandy, whisky, rum and water, at $1.10, 
$.80, $.30 and $0 per gallon, respectively, must be taken to 
form a mixture of 100 gallons, worth $100 ? 

19. A has $1000 at interest at 8%, which he wishes to 
divide into 3 parts and place at interest at 5, 7, and 10 per 
cent, respectively, so that the interest shall remain the same; 
find the three parts. 

20. The use of $2200 for 4^ months is equivalent to the 
use of three sums for 2J, 3J, and 5J months, respectively; 
find the three sums. 

EQUATION OF PATMEHTS. 

400. Equation of payments is the process of finding 
the time when two or more debts, due at different times, 
may be paid without loss to either debtor or creditor. 

The time of payment is called the equated time ; the term of credit 
is the time to elapse before a debt is due; and the average tenn of 
credit is the time to elapse before several debts, due at different 
times, may be equitably paid together. 
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401. To find the average term of credit and the 
equated time of several debts, 

(1) A owes B $400 due in 5 months, and $500 due in 7 
months ; find the average term of credit. 

Explanation. — The use of $400 for 5 months Operation. 

= the use of $2000 for 1 month; and the use 400 X ^ = 2000 

of $600 for 7 months = the use of $3500 for 1 600 X 7 = 3600 

month. Hence, the entire debt = the use of 900 ^6600 

$5500 for 1 month* which = the use of $900 6^" 
for as many months as 900 is contained times in 6600, or 6^ months, 
Ans. 

(2) Find the equated time for paying $400 due June 7, 
$500 due July 17, and $600 due Oct. 6. 

Solution. 

$ 400 X = 0, ( da. from June 7 to June 7.) 

600 X 40 = 20000 ( 40 da. «« «« 7 to July 17.) 
600 X 120 = 72000 (120 da. " " 7 to Oct. 6.) 

$1600 )92000 61 da. " " 7, is Aug. 7, Ans. 

61* 

Explanation. — I find the time that each debt has to run, counting 
from the earliest date when a debt is due, and multiply each debt by 
its term of credit thus found. I next divide the sum of the products 
by the sum of the debts, and the quotient is the average term of 
credit. Finally, I find the equated time by adding the average term 
of credit to the earliest date when a debt is due. 

NoTBS. — 1. The same result is obtained by finding the interest at 
any convenient rate on each debt for its term of credit as found by 
the rule, and dividing the sum of the interest by the interest on the 
ftutn of the debts tor one day, if the terms of credit were expressed in 
days, or for one month, if in months. 

2. When the equated time contains a fraction of a day, it is called 
I day, if equal to i a day or more; if less, it is disregarded. 

8. The equated time may be found by using the latest date instead 
of the earliest, and counting the time backward instead oi Icyc^^x^, 
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EXERCISE XCVIII. 

3. What is the average term of credit of $500 due in 2 
mo., $600 due in 5 mo., and $900 due in 7 mo. .J* 

4. A person owes $3600, of which J is due in 4 mo., J in 
6 mo., and the remainder in 8 mo.; what is the average 
term of credit.^ 

6. A grocer owes $4500, to be paid J in 6 mo., ^ in 10 
mo., ^ in 18 mo., and the remainder in 20 mo. ; what ib the 
average term of credit .J* 

6. Bought a bill of goods Jan. 15, 1888, amounting to 
$1500, of which ^ is due in 30 da., J in 60 da., ^ in 90 da., 
and the remainder in 120 da. ; find the average term of 
credit and the equated time. 

7. A owes $600, $900, and $1500, due in 30, 60 and 90 
days respectively, from June 15, 1885 ; find the equated 
time of settlement. 

8. Bought a bill of goods Jan. 1, 1886, of which $3000 
are due in 9 mo., $5'J00 in 12 mo., and $8000 in 15 mo.; 
what is the equated time of payment? 

(9) A owed $1000 due in 8 mo., of .which he paid $300 
at the end of 3 mo., $500 at the end of 6 mo., and then gave 
his note for the remaining $200; for what time was the 
note drawn? 

Explanation. — At the end of 8 months A had Operation. 

evidently lost the use of $300 for five months, 800 X 5 = 1500 

and the use of $500 for 2 months, or the use 600 X 2 = 1000 

of $2600 fori month; hence, to balance this 200^2500 

loss, he should have the use of $200 for as many 12J 

months as 200 is contained times in 2600, or 12^ + 2 = U^, 

12^ months. Therefore, the note was drawn for 2 mo. -f- 12J mo. = 
14^ mo. 

10. I owe $912 and $500 ; if I pay the first 15 days before 
due, how many days after due should I pay the last? 
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11. A owes $840, due Oct. 3 ; he pays $400, July 1 ; $200 
Aug. 1 ; when will the balance be due ? 

12. On a bill of goods bought March 1, 1889, amounting 
to $1200, on .60 days' credit, the following payments were 
made: March 21, $400; April 5, $150; April 20, $400; 
what is the equated time for the payment of the balance? 

18. Jan. 15, 1889, A contracted a debt of $1100, of which 
$350 were due in 3 mo., and $750 in 6 mo. ; but at the end 
of 2 mo. he paid $200, and 3 mo. afterward $500 ; when is 
the balance due ? 

(14) Bought goods as follows: Aug. 15, 1888, on 3 mo. 
credit, $600; Sept. 10, on 4 mo., $750; Nov. 5, on 6 mo., 
$900. Find the equated time of payment. 

Solution. 

$600 is due Nov. 16, 1888. 600 X = 00 

$760 " " Jan. 10, 1889. 760 X 66 = 42000 

$900 " " May 6, 1889. _900 X 171 = 163900 

2260 ) 196900 

87 
Average term of credit is 87 da., and date of payment is 87 da. 

from Nov. 16, 1888, or Feb. 10, 1889, Ans. 

Note. — When the terms of credit begin at different dates, as in the 

preceding example, first find the date when each item matures, and 

then proceed as in the solution of example 2. 

15. Each of the following bills were bought on a credit 
of 4 mo.: March 10, 1879, $200; April 15, $160; May 
1, $440 ; find the equated time. 

16. What is the equated time of the following bills : Jan. 
14, 1886, $875 on 30 da. ; Jan. 22, $930 on 60 da. ; March 
22, $1800 on 60 da. ; April 20, $3600 on 90 da. ? 

17. Bought goods as follows: 

Jan. 6, 1889, $300, on a credit of 3 mo. 
Feb. 12, 1889, $400, *' " " 4 mo. 
Mar. 18, 1889, $250, '* *' ** 3 mo. 
Find the equated time. 



V*. 



276 



PROPORTION AND AVSRAGBS. 



18. Find the equated time of the following bill 
J. P. Hargrove, 

To Jones <& Skinner^ Dr. 



J [an. 1 
Mj. 7 

March ]«5.... 
April 20 ... . 



To mdse. on 4 mo. credit. 

»' 4 " 

t» 6 " 




ATeraging^ Aeeonnts. 

401, Averaging.. accounts is finding the average or 

equated time for payifig the balance, or calculating the cash 
balance at any particular time. 

402. To find the equated time for paying the baianee 
of an account. 

(1) Find the equated time for the payment of the balance 
of the following account: 



Dr. 


J. C. Moon. 




Cr. 


1880. 






1880. 






Feb. 15 


To mdse (cb 3 mo. 


$400 


June 4 


By cash . . 


$400 


Mar. 3 


** '* r5)4mo. 


500 


'* 10 


• • 


200 


'' 24 


'* *' r5)5mo. 


900 


July 5 


• • 


600 


Apr. 15 


'' '' ra)3mo. 


1000 









1° Solution— By Products. 



May 16. 
July 3. 
July 15. 
Aug.24. 


400 X 
500 X 

1000 X 
900 X 

2800 

1200 

1600 




49 

61 

101 


= 
= 24600 
= 61000 
= 90900 


June 4. 400 X 20 = 8000 
June 10. 200 X 26 = 6200 
July 6. 600 X 61 == 80600 

1200 43800 




176400 
43800 

) 132600 : 


= 83 



Hence, the equated time is 83 da. after May 16, or Aug: 6. 

Explanation. — I first find the time when each item becomes due, 
VIZ.: May 15, July 3, etc., and take the earliest of these dates (May 
13) as the date of reference. 
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I next multiply each item on both sides by the number of days 
irom the date of reference to the maturity of each item, and divide 
the difference between the sums of the products (132600) by the 
difference between the sums of the items (1600). The quotient is 
the average term of credit, 83 days. 

To find the equated term I add 83 days to the date of reference, and 
obtain Aug. 6. 

Analysis. — On the day of reference the purchaser has lost, in the 
aggregate, the use of $176400 for 1 day; and the seller, the use of 
$43800 for 1 day; hence, to balance the loss, the former is entitled to 
the use of $132600 for 1 day, or to the use of ^1600 (the difference 
between the sums of debits and credits) fos«as many days as 1600 is 
contained times in 132600, or 83 days. 

Note. — The cash balance of an account is the sum which, paid on 
any specified day, will exactly balance the account,^ Jn the preceding 
example the cash balance on May 15 is the true present worth of 
$1600 payable Aug. 6, or in 83 days. Reckoning at 6%, it is $1600 
-^ 1.0131 = $1678.16. 

2^ Solution— By Interest. 



The interest at 12%, of 

$ 400 for 101 da. = $13.46f 
600 ** 62 da. = 8.66f 
1000 ** 40 da. = 13.83i 
900 " da. = 



$ 400 for 81 da. = $10.80 
200 " 76 da. = 6.00 
600 " 60 da. = 10.00 

$1200 $26.80 



$2800 $36.46|^ 

$2800 — $1200 =-$1600; $35.46f — $26.80 = $9.66§. 

Int. for 1 da. of $1600 = $.63J ; $9.66f -^ $.63^ = 17i. 

Hence, the equated time is 18 da. before Aug. 24, or Aug. 6. 

Explanation. — Aug. 24 is selected as the date of reference, that 
being the latest date at which any debt becomes due. I then com- 
pute the interest on each debt and payment from the time of its date 
to Aug. 24, The rest of the process is obvious. 

Analysis. — On the day of reference the purchaser would gain 
$35.46} interest, and the seller $25.80 interest; that is, the former 
gains $9. 66 J more than the latter, which is equivalent to the interest 
of the balance ($1600) for about 18 days. Hence, iVvti feo^w^Xfc^ >\xofc 
is 18 da^s before Aug. 24, or Aug. 6. 
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RuLKs. — I. Write the date at which each item on both 
sides matures^ and assume the date of the earliest item on 
either side as the date of reference* Find the number oj 
days from this standard to the maturity of the respective 
items, 

I I . Multiply each item by its number of days, and divide 
the difference between the sums of products by the differ- 
ence between the sums of items; the quotient ivill be the 
average time, 

III. Jf the greater sum, of items and the greater sum of 
products are both on the same side^ add the average time to 
the assumed date; if on opposite sides ^ subtract it; and the 
result will be the date when the balance of the account is 
equitably due. 

Note. — If, at any assumed date, the balance of interest (or dis- 
count) is in favor of the person who owes the balance of the accounty 
the time must be reckoned /orivard; if the reverse, backward, 

EXERCISE XCIX. 

Find the equated time of the following: 

2. 
Dr, J. F. Taylor. Cr. 



1888. 






1888. 






Feb. 5 


To mdse Co) 3 mo. 


$400 


Feb. 10 


By cash. 


$350 


Mar. 20 


" '' (a) 4 mo. 


500 


Mar. 23 


(k (( 


400 


Apr. 1 


*' " (a) 5 mo. 


800 


May 7 


a (c 


600 



3. Also find the cash balance May 10, at 6% interest. 

4. 

Dr, J. R. Holmes. Cr. 



1889. 






1889. 






"line 2 


To mdse (a) 30 da. 


$150 


June 15 


By cash. 


$ 80 


une 17 


" '' ro) 60 da. 


300 


July 9 


(( cc 


200 


July 25 


'' " (a) 90 da. 


250 


Aug. 7 


(C C( 


360 



J. Also find the cashbaVarvce Kw^. V^^^V^'lo Vctet^at 
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6. 



Dr. 


W. P 


. Theus 


>• 




Cr. 


1888. 






1888. 






Nov. 15 


To mdse (cb 2 mo. 


$600 


Nov. 30 


By cash. 


$500 


Dec. 10 


** '' (a)3 mo. 


900 


Dec. 25 


a (( 


700 


Dec. 20 


*' '' (a)3 mo. 


1000 


1889. 






1889. 








[an. 10 


(( (( 


1100 


Jan. 5 


" *' fa) 4 mo. 


1200 


fc 


an. 30 


it ik 


1000 



7. Also find the cash balance Feb. 1, 1889, at 6% interest. 



QUESTIONS. 
What is ratio? State the three principles of ratio. 

What is proportion? The terms? Antecedents? Consequents? 
Extremes? Means? Principle? How find the missing term of a 
proportion? 

What kind of problems may be solved by the principles of pro- 
portion? Give the rule for simple proportion. Compound propor- 
tion. 

State the principles of cause and effect. How find the unknown 
cause or effect? 

What is specific gravity? What three principles are illustrated? 

What is prorata division? How performed? 

What is partnership? Simple partnership? Compound partner- 
ship? How apportion a profit or loss in simple partnership? In 
compound partnership? 

What is an average? How perform alligation medial? Alligation 
alternate? 

What is equation of payments? Equated time? Term of credit? 
Average term of credit? 

What is averaging accounts? How find the equated time for pay- 
in? the balance of an account? 
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INVOLUTION. 

408. A pov^^er is the product of equal factors. 

(1) 3 X 3 X 3 X 3 = 81 is a power of 3. 

Powers are named according to the number of times the factor is 
taken to produce the power. 

The first power is the number itself; the second power, also called 
a square, is the product of two equal factors; the third power, also 
called a cube, is the product of three equal factors; etc., etc. 

404r, An exponent is a small figure placed above a num- 
ber on the right to denote the power. 

(1) 3* = 3, the first power of 8. 

(2) 32 = 3 X 3 = 9, the second power or square of 8. 

(3) 33 = 3 X 3 X 3 == 27, the third power or cube of 8. 

(4) 3* = 3 X 3 X 3 X 3 = 81, the fourth power of 8. 

406. Involution is finding a power of a number. 

406. To find any power of a number. ' 

(1) Find the value of 12^, or the third power of 12. 

Solution : 12 X 12 = 144, X 12 = 1728, Ans. 

Rule. — Multiply the number by itself^ and continue the 
multiplication till that number has been used as factor as 
many times as are indicated by the exponent. 

Notes. — 1. The number ot multiplications will be one less than the 
exponent, because the root is used twice in the first multiplication, 
once as multiplicand and once as multiplier. 

2. When the power to be obtained is of a high degree multiply by 
some of the powers instead oi by Ihe root continually ; thus, to ob- 
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tain the 9th power of 2, multiply its 6th power (64) by its 3d power 
(8); or, its 6th power (32) by it9 4th power (16); the rule being, 
that the product of any two or more powers of a number is that power 
■whose degree is equal to the sum of their degrees, 

(3) Any power of a fraction is equal to that power of the nume- 
rator divided by that power of the denominator. 



EXERCISE C. 
2. Copy, complete and learn the following table : 



-/ 



Numbers 
Squares . . 
Cubes . . . 


1 


2 


3 


4 


6 


6 


7 


8 


9 
















• 






















Numbers 
Squares . . 
Cubes . . . 


.1 


.2 


.3 


.4 


.5 


.6 


.7 


.8 


.9 


• 





































3. Find the square or second power of 25 ; 35 ; 46 ; 4.5 ; 
.08; .055; %\ |; 7^; 3^; 2.45. 

4. Find the cube or third power of 15 ; 45 ; 72 ; 4.8 ; .5 ; 
.07; .003; f; |; 2^; If. 

Complete the following: 

6. 752 =( 

7. 3.1* = ( 
9. .36 =( 

11. (2J)* = ( 
13. 210 = ( 

EVOLUTION. 

407. A root of a number is one of the equal factors thgU 
will, if multiplied together, produce the number. 

(1) 6 X 5 X 6 = ]25; hence, 6 is a root of 125. 

408. The sign of evolution is \/ , which is called the 
radical sign. 

The index of the root is the figure placed over the radical sign to 
denote what root is to be taken. When no index is wrltt^w^^LV^ 
understood. 



6. 


125a 


— C /• 


8. 


•2.058 




10. 


Z'i 




12. 


(3S)8 




14. 


58 
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(1) / 16, or Kl6 = 4; or the square root of 16 is 4. 

(2) V27 = 3; or the cube root of 27 is 8. 

(3) t/G26 = 5; or the fourth root of 626 is 6. 

409. Evolution is finding a root of a number. 

A perfect power is a number whose exact root can be found; and 
an imperfect power is a number whose exact root can not be found. 

EXTRACnOH OF THE SQUISE BOOT. 

410. Extraction of the square root is the process of 
finding one of the two equal factors that produce a number. 

A perfect square is a number which can be resolved into two equal 
factors. The perfect squares between 1 and 100 are 2' =4, 3* = 9, 
42 = 16, 63 = 25, 62 = 3G, 72 = 49, 82 = 64, 92 = 81. When a num- 
ber is not a perfect square, it contains a perfect square and something 
over. Thus, the greatest perfect square contained in 20 is 16; in 34) 
26; in 60, 49; in 90, 81. 

411. The extraction of the square root of a number de- 
pends on the formation of the number with respect to the 
tens and units of its root. 

41 3. To analyze the square of a p,umber. 

Find the composition of the square of 84. 

Parallel Operations. 
34 = 30 +4 = 3 tens + 4 units. 

34= 30 +4 

136 = 30 X 4 + 42 

102 = 302 + 30 X 4 

1156 = 302 4-2(30x4)+ 43 
= 900 + 240 + 16. 

Hence, representing the tens by <, and the units by l«, we 

have the 

Formula: {t + w)2 = t^ -{- 2tu + u^. 

That is, the square of any number composed of tens and 

units is equal to the square of the tens, + twice the product 

^J' ^Ae tens by the uniis^ + iht square oj the, uniU. 
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Geometrical ninstration. 






( 



(. 



> 

\ 



ABC 

If each side of figure (A) is 30, and the width of the ad- 
ditions in the other figures is 4, then 

A = 302, 

B = 302 + 2(30 X 4), 

C = 302 + 2(30 X 4) -f 42 = 342. 
Complete the following and verify the results : 

1. 32» = 30* + 2( ) + ( ). .S, 

2. 67a = ( ) + 2( ) + 7K "J , 
8. 58a=( ) + 2( ) + ( ). <-^ 

4. 7.3»=49 + 2( ) + ( ). i -' ';,; .^ 

5. In a similar manner, find the squares of 54 ; 88^' 65 ; 
92; 81; 35; 4.8. 

413. The preceding examples illustrate the following 
principles : 

If a number, which is a perfect square, be separated into 
periods of two figures each, beginning at the right: 

1°. There will be as many figures in the square ^oot of 
the number as there are periods. 

For, the square of the unit's figure of the root will He wholly in 
the first period; the square of the len's figure of the root will lie 
wholly in the second period; the square of the hundred's figure of 
the root will lie wholly in the third period, etc., etc. 

2°. The square root of the greatest square contained ifi 
the left-hand period is the left-hand figure of the root, 

3°. If a number^ whose square root is composed of tens 
and units^ be diminished by the square of the tens of tKe 
root, the remainder will be equal to 2tu -V U^ -> loKicK is tKe 
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same as the sum of twice the tens and unitSj tnultiplied by 

the units. 

Thus, take 025, whose square root is 25. The square of the tens 
of the root is 20^, or 400; now, 626 — 400 = 226, which is equal to 
the sum of 2 X ^0 and 6> multiplied by 6. 

414. To find the sqtiare root of a number • 

(1) Find the square root of 1156. 



Operation. 



11^ |J4_ 
9 



Trial divisor, 2 X 80 = 60 

_4 
Complete divisor, 64 



256 



256 



Explanation. — Separating 
the number into periods of 
two figures each, I find) 
that the root will be ex- 
pressed by two figures. 

I write 9, the greatest 
square in the left-hand pe- 
riod, under the period, and 8, the square root of 9, for the tens of 
the root. 

Subtracting 9 from 11, and to the remainder annexing the next 
period, I have 266. Now, since 266 = (2t -|- u) X *«> or 2 X SO + 
units, multiplied by the utiits, the units = 266 -?- (2 X 80 -|- units). 

The last term of this divisor, being small in comparison with the 
the first, may be temporarily omitted; which gives 2 X 80 for a trial 
divisor^ and 4 for a trial quotient, or unit figure of the root. With 
this unit figure 1 now complete the divisor, by adding the omitted 
term (units = 4) to the trial divisor. Multiplying this complete 
divisor (64) by 4, I obtain 266, which is equal to the dividend. Hence, 
34 is the required root. 

In obtaining any figure of the root except the first, the figure or 
figures of the root already found are regarded as tens, and the figure 
sought as units; that is, each succeeding figure of the root is found 
in the same manner as the second figure of a root expressed by two 
figures. 

(2) Extract the square root of 5227.29. 



Full Process. 

62,27.29 
49 


72.3 


\ 


Abbre'< 


iriated Method. 
62,27.29 72.3 
49 


2 X 70 = 140 
140 -f 2 = 142 


3 27 

2 84 
48.29 
43,29 


142 


3 27 

2 84 


2X 72.0 = 144.0 
lU.O -f .5 = 144,3 


144. 


3 1 43.29 
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Rule. — I. Separate the number into 2'Jigure periods^ be^ 
ginning at the decimal point, 

II. Find the greatest square in the left hand period n^ and 
place its root on the right for the first root-figure. Subtract 
its square from, the left-hand period^ and to the remainder 
annex the next period for a dividend, 

III. Double the part of the root already founds and place 
it on the left for a trial divisor; divide the dividend^ ex- 
clusive of its right-hand figure, by the trial divisor^ and 
take the quotient for the next figure of the root^ and also 
annex it to the trial divisor^ to form the complete divisor, 

IV. Multiply the complete divisor by the second figure of 
the root; subtract the product- from, the dividend^ and to 
the remainder annex the next period for a dividend, 

V. Proceed with the second^ and with each succeeding 
dividend y in the same manner as with the first. 

Notes. — 1. If any dividend is less than the divisor write a in the 
root, and also on the right of the. divisor, and annex the next period 
to the dividend for a new dividend. 

2. If there is a remainder after all the periods have been used, 
annex periods of decimal O's, and extend the work to any desired 
degree of exactness, writing -|- after the root, 

8. To extract the square root of a mixed number first reduce it to a 
mixed decimal number, or to an improper fraction. 

4. To find the square root of a fraction whose terms are perfect 
squares, extract the square root of the numerator and of the denomi- 
nator for the terms of the required root; when the terms are not per- 
fect squares reduce the fraction to a decimal, and then extract the 
square root. 

EXERCISE CI. 

Find the square root of : 

8. 225. 4. 1225. 6. 1849. 
«. 3025. 7. 1764. 8. 3136. 

9. 9216. 10. 5625. 1\. ^1^^:. 
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12. 15625. 18. 50625. 14. 94864. 
15. 11881. 16. 280900. 17. 9980.01. 
18. 2.3409. 19. .060025. 20. .004096. 

21. H*- 22- MSf- 2S. ^i^. 
24. 11^. 25. 424. 26. 52^. 

Find the square root of the following to four places of 
decimals: 

27. 2. 28. 3. 29. 5. 80. 7. 

8L f. 82. 6|. 88. 5f 84. 3^. 

Find the value of: 
85. v'49+V'T21— l/re' 86. V'^70i+l/^i225—VlM. 

87. 1/64— 1/709— l/TSL 88. l/lO. 24— l/T2"96— V'^-W 

89. A square field contains 21025 sq. yd. ; what is the 
length ot one side ? 

40. Find the side of a square field equal in area to a rec- 
tangular field 676 yd. long and 256 yd. wide. 

41. A garden contains 31212 sq. ft., and its length is 3 
times its breadth ; find its dimensions. 

42. A rectangular field, whose length is 4 times its 
breadth, contains 90 acres; how much more will it cost to 
fence it at $3 per rod than an equivalent square field ? 

48. Find the edge of a square which contains 3 times the 
area of a square whose edge is 25 inches. 

44. The area of the bottom of a rectangular box is 400 
sq. in. ; of one side, 256 sq. in. ; and of one end, 144 sq. 
in. ; find the dimensions of the box. 

46. The distance passed over by n body falling under the 
influence of gravity is 16-j^ ft. multiplied by the square of 
the number of seconds ; in how many seconds will a ball 
fall from a state of rest through a distance of 400 yards? 

46. If each side of a square was 3 yards lonj^er the area 
ivould be 381 sq. yd. more •, fvivd l\\e leu^ of the side. 
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EXTBAGTION OF THE CUBE ROOT. 

415. Extraction of the cube root is the process of find- 
ing one of the three equal factors of a number. 

A perfect cube is a number which can be resolved exactly into 
three equal factors. The integral perfect cubes between 1 and 1000 
are 2^ or 8, 8^ or 27, 43 or 64, 6^ or 125, 63 or 216, 73 or 343, 83 or 
612, 93 or 729. 

416. The extraction of the cube root of a number de- 
pends on the formation of a number with respect to the 
tens and units of its root. 

417. To analyze the cuhe of a number. 
Find the composition of the cube of 34. 



34a = 1156 = 
34 = 



Parallel Operations. 

302 ^ 2(30 X 4 ) + 4a 

30 +4 



4624 = (302 X 4) + 2(30 X 42) + 48 

3468 = 30« + 2(302 X 4) + (30 X ^2) 



34« = 39304 = 308 ^ 3(302 x 4) + 3(30 X ^2) + 4^ 

= 27000 + 10800 + 1440 + 64 
Hence, representing the tens by t and the units by w, we 
have the 

Formula: {t -\- uy = <» + M^v + 3<w2 _[_ 1^8. 

That is, the cube of any number composed of tens and 
units is equal to the cube of the tens^ -f" three times the 
square of the tens by the units ^ + three times the tens by the 
square of the units ^ -|- the cube of the units. 

Geometrical Illastration. 



ZZTl 




r 

V 



^^ 
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If each edge of ti^re A is 30, and the thickness of the 
additions in the other figures is 4, then 
A = 3u». 

B = 30» -^ 3(30» X 4). 
C = :W» -r 3(30» \ 4) -- 3(30 X 4«). 
D ^ :U)» - 3(302 X 4) - 3(30 x 4«) -r 4» = (34)». 

Complete the following, and verify the results : 

1. 35» r- 30« ^ 3( ) -r 3( ) + ( ). 

2. 62» = ( ) ^ 3( ) -r 3( ) ^ 8. 

8. 75» = ( ) -r 3( ) + 3( ) + ( ). 

4. (4.3)» =64-r3( ) + 3( ) -j- .027. 

5. In a similarmanner, find the cubes of 31, 25, 74, 92, 

68, 1.8, 3.6. 

418. The preceding examples illustrate the following 
principles: 

If a number, which is a perfect cube, be separated into 
periods of three figures each, beginning at the right: 

1^. There ivill be as many Jigures in the cuhe root of the 
number as there are periods. 

For the cube of the units of the root will lie wholly in the first 
period; the cube of the ten's figure of the root will lie wholly in the 
second period ; the cube of the hundred's figure of the root will lie 
wholly in the third period; etc., etc. 

2^. The cube root of the greatest cuhe contained in the 
left-hand period is the left-hand Jigure of the root. 

3^. If a number^ whose cuhe root is composed of tens and 
units^ be diminished by the cuhe of the tens of the root^ the 
remainder -will be equal to ZV^ii + 3fil> + f»», which is the 
same as the sum of 3 times the square of the tens^ 8 times 
the tens by the units^ and the square of the units^ multi- 
plied by the units. 
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Thus, take 15625, whose cube root is 25. The cube of the tens of 
the root is 20^, or 8000. Now, 15625 — 8000 = 7626, which is equal 
tb the sum of 3 X 20^, 3 X 20 X 5, and 5^, multiplied by 6 

418. To find the cube root of a number, 

(1) Find the cube root of 389017. 

Operation. 

389,017 IJ3 
843 
Trial divisor,. 3 X 702 _ 14700 

3 X 70 X 3 = 630 
32= 9 



46,017 



46,017 



Complete divisor, .... 15839 

Explanation. — Separating the number into peric^ds of three figures 
each, I find the root will be expressed by two figures. 

I write 843, the greatest cube in the left-hand period, under tiie 
period, and 7, the cube root of 843, for the tens of the root. 

Subtracting 343 from 889, and to the remainder annexing the next 
period, I have 46017. Now since 46017 = (3^= -f 1^/// -f u^) X «, or 
3 X 70* plus 3 X "0 X units plus units 2, multiplied by the units, 
the units = 46017 -J- (8 X 70* plus 3 X 70 X ""its -f units2). 

The last two terms of this divisor, being small in comparison with 
the first, may be temporarily omitted, which gives 8 X 70^, or 14700, 
for a trial divisor, and 3 for the units of the root. With this unit 
figure I now complete the divisor bv adding the omitted terms, 3 X 
70 X units 4- units* = 3 X 70 X 3 -f 3*, to the trial divisor. Multi- 
plying this complete divisor, 15339, by 8, I obtain 46017, which «i6 
equal to the dividend. 

Remark: Three times the square of the tens is the convenient 
trial divisor. This is in most instances a greater part of the com- 
plete divisor; for example, the least number of tens above one ten is 
2, and the greatest figure in unit's place can not exceed 9; the cube 
of 29 is 24889, the first complete divisor is 1821, the first trial divisor 
being 1200, a greater part of it. 

In extracting the cube root, only two periods of figures are con- 
sidered in connection. Hence, 

Any figure of the root after the second^ is found in the same manner 
as the second figtire of a root expressed by two fibres. 

This principle is fully illustrated in the solutiou ol \Vv^ io>\Q>«Va% 
example. 
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(•i) Find the cube root of 244140.G25. 

Full Process. 



1 Trial divisor, :'. V <»02 = 10800 

:\ .^ <;o X - = 360 



244,140.<;26 
2I<; 

28140 



62.5 



1 Complete diviKor 11164 

2 Trial divisor, ;; V <520'- = 1 163200 

:\ X <^-'0 X 5 = 9300 

5- = 25^ 

2-^ Complete divisor .... 1162625 



22328 



6812625 



6812625 



Abbreviated Method. 

244,140.626 | 62.5 



216 



1^ Trial divisor . . 10800 | 28140 
P Complete divisor. 11164 | 22328 
2' Ti ial divisor . 



. . 1153200 
2-^ Complete divisor. 1162526 



6812625 
6812625 



Rule. — I. Separate the nitinber into ?»-Jig74rc periods^ 
bei^iiinifig at the deeutial point. 

II. 1^1 nd the greatest cube i?i the left-ha7id period, and 
flaee its root on the right for the jirst root-Jig?4re, Suh- 
traet its en be fro?n the ieft-hafid period^ and to the remain- 
der annex the next period for a dividend, 

III. Square the pari of the root already fotind^ multip/v 
the result by I^, annex two ciphers^ and place it on the left as 
a TRIAL DnisoR : divide the dividend by the trial diznsor^ 
and take the quotient as the second figure of the root. To 
obtain the trite divlsor, add to the trial divisor 3 times the 
product of the last root-figure by the root previously founds 
annexino- one cipher^ and also add the square of the last 
root'Jjg?trc. 



EVOLUTION. 291 



IV. Multiply the true divisor by the last root-figure^ sub- 
tract the product from the dividend^ and to the remainder 
annex the next period for a new dividend. 

V. Proceed with the second^ and each succeeding divi^ 
dend^ in the same manner as with the firsts until all the 
periods are used. 

Note. — The notes under Art. 414 are applicable to cube root with 
the change of ** square " to ** cube". 

EXERCISE CII. 

Find the cube roots of the following : 

3. 32768. 4. 19683. 

5. 74088. 6. 421.875. 

7. 157464. 8. .005088448. 

9. 7.301384. 10. .000042875. 

11. 48228544. 12. .000523606616. 

IB. HM*. 14. mm^' 

15. 81^^. 16. 5|§f. 17. 405y«^. 

Find the value of the following to three places of deci- 
mals: 

18. K2. 19. V^, 20. V^. 

21. V\, 22. K03: 23. ?/38||: 

24. A cubical block of granite contains 110592 cu. in. ; 
what is its edge ? 

25. What is the height of a cubical box of the same ca- 
pacity as a box 54 in. long, 49 in. wide, and 28 in. deep ? 

26. A cubical cistern having a capacity of 2197 cu. ft., is 
lined on the sides and bottom with copper, at 60 cts. per sq. 
foot ; what is the cost of the lining? 

27. The dimensions of a room are in the ratio ol ?>^^^\^ 
and its capacity is 16464 cu. ft. ; find the dixwevY^AOtv-^. 
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28. Find the edge of a cube whose volume is 3 times that 
of a cube whose edge is 2 ft. 

29. I wish to construct a cubical bin that will contain 500 
bushels of wheat ; required one of its edges. 

80. A cubical block of marble dropped into a rectangular 
reservoir (> ft. long and 4i ft. wide, raises the water IJin.; 
what is the edge of the cube ? 

81. How many sq. in. of leather will it take to cover a 
cubical block of metal which weighs 94^^ ib. in water, and 

100 lb. out of water? 

* 

MENSURATION. 

419. Mensuration is the process of measuring lines, 
surfaces, solids, and angles. ' 

In mensuration, the length of lines, the area of surfaces, the vol- 
ume, capacity or solid contents of solids, and the size of angles are 
determined by means of the relations they sustain to certain given 
quantities. In general, the discovery of these relations is due to 
Geometry, Trigonometry, and Calculus. Hence, the rules of mensu- 
ration are the translations of formulas taken from the Higher Mathe- 
matics. 

POLYGONS. 

420. A polygon is a plane figure bounded by straight *^ 

lines. I 

The perimeter of a polygon is the distance around it, j 
or the sum of all its sides. | 

A polygon is regular when it has all its sides equal « 
and all its angles equal. ! 

The base of a polygon is the side on which it is sup- • 
posed to stand; and the diagonal of a polygon is a straight line join- 
ing two angles not adjacent. 

A polygon of three sides is a triangle; one of four sides, a quadri- 
lateral: of five sides, a pentagon \ oi ?\^ ^^d^'^^ ^>i«»%qii ; etc | 




Irian|[lw. 
431. A triangle is scalene when ic has no equal sides; 
isosceles, when it has two equal sides, and 
equilateral, when its three sides are equal. 

The vertical angle ai a triangle Is the angle oppo- 
site the base, as the angle C; and the altitude is the 
perpendicular distance from the vertical angle to the . 
line of the base, as the line CD. 

422. A right triangle is a triangle that 
has one right angle. 

The side AC, opposite the right angle, is Ihe 
hypotbenuae ; the side AB, the base ; and BC, the perpendicular. 

433. Any ttvo sides of a right triangle being given, 
to find the third aide. 

Theorem. — The square described on ^^ 

the hypothenuse of a right triangle is >OOVV. 

equal to the sum of the squares described ^ ^"vO/O^ 

Hence, i^e square of eitlur side about ^^~~^^^iA 
the right angle is equal to the square of H~H — I 

the hypothenuse diminished by the square \ . ' \ \ \ 

of the other side. 

From this theorem, which is demonstrated by geometry, 
and illustrated by figure A, the following rules are derived: 

I- To find the hypothenuse: 

Rvi.'E.—£xtract the square root of the svM of the square 
of the base and the square of the perpendicular, 

n. To fltid the base or perpendiculur: 

Role. — Extract the square root of the dekference be- 
t-jjeen the square of the hypothenuse and square of the given 

NoTtt.— The square of the Difference may be iouY\d b^ vWe ^oWu-m- 
iag simple rule: MKOifiiy tie sum of the given sides 6^ their dijerenc*. 
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EXERCISE cm. 

( 1 ) The sides forming the right angle of a triangle are 12 
and o ft. ; find the hypothenuse. 

Solution : I V2^ \ 5^ = I 169 = 18 (ft.>, Ans. 

2. What is the length of a ladder which will reach a win- 
dow *JS ft. hij;h, when its foot is placed 21 ft. from the house? 

8. The hypothenuse of a right triangle is 85 and the per- 
piMuiicular l»8 ; what is the base.'^ 

4s A rectanguhir garden is 87 by 116 yd.; how far is it 
from one corner to the diagonally opposite corner? 

5. The width of a house is 48 ft., and the height of the 
liable 10 ft. : Hud the length of the rafters. 

i\. The diagonal of a croquet ground is 51 ft., and its 
ItMij^th 45 ft. ; what is its width? 

7. A pole and its shadow form a right angle ; the shadow 
is 50 tt. lonjj, and the distance from the top of the pole to 
the end of the shadow is 75 ft; find the height of the pole? 

S. How far is it from a point 70 mi. north of this place to 
a point 45 mi. east of this point? 

9. A room is 20 ft. by IG ft. by 12 ft. ; how long a line 
will extend from one of the lower corners to the upper 
corner farthest from it ? 

424. To find the area of a triangle. Us base and aiH- 
tude being given, 

(10) The base of a triangle is 16 inches, and its altitude 9 
inches; what is the area of the triangle? '^ ' .. 

Solution: ^^.^"^ ^ = 72, the area in sq. in. 

Rule. — Multiply the base by the altitude^ and take half 
the product. 

What is the area of a triangle : 

11. Whose base is 36 rd., and altitude 20 rd. ? 
12. Who^^ base is 12^ yd., taixvd eXW^-wd^ Wx^A 
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How many acres in a triangular field : 

13. Whose base is 15 ch., and altitude 8 ch. ? 

14. Whose base is 363 yd., and altitude 160 yd.? 

15. Find the value, at $6 per acre, of a triangular piece 
of land whose base is 80 rd., and altitude 60 rd. 

16. Find the number of sq. ft. in the gable end of a 
building 40 ft. wide, and 12 J feet from the beam to the 
ridgepole. 

17 V The area of a triangle, whose base is 12 in., is 20 §q. 
in. ; find its altitude. 

18. The base of a triangular field is 227 rd., and its area 
46 A. 17 J sq. rd. ; what is its altitude.? 

425. To find the area of a triafigle tvheti the three 
sides are given* 

(19) What is the area of a triangle whose sides are 5, 12, 

and 13 inches?. 

Solution : 6 -f 12 + 13 = 30; 30 -f- 2 = 16. 

15 — 5 = 10, 15 — 12 = 3, 16 — 13 = 2. 

15 X 10 X 3 X 2 = 900; l/900 = 30, Ans. in sq. in. 
Rui.E. — From half the sum of the three sides subtract 
each side; then multiply the half sum and the three re- 
viainders together^ and extract the square root of the product, 

20. Find the area of a triangle whose sides are 12, 16, and 
20 feet. 

21. Find the area of an equilateral triangle whose sides 
are each 12 feet. 

22. What is the area of an isosceles triangle whose base is 
48 ft. , and sides 32 ft. ? 

28. The three sides of a triangular field are 25, 26, and 17 
ch. ; what is it worth at $25 per acre ? 

24. The base of a triangle is 75 ft., and the other two 
sides 65 and 20 ft. ; find the altitude. 

Suggestion: Divide twice the area by the ba%e. 



296 HIGHER OPERATIONS. 



Quadrilaterals. 
426. Parallel lines are lines which have the 
same direction. 



427. A parallelogram is a quadrilateral 
whose opposite sides are parallel. The op- 
posite sides are also equal. 

When a parallelogram is right-angled, it Is a rectangle ; and when 
the four sides of a rectangle are equal, it is a square. 

The altitude of a parallelogram is the perpendicular distance be- 
tween the base and the opposite side. 

428. To find the area of a ptiraUelogram.. 

(1) What is the area of a parallelogram whose base is 12 
in. and altitude 9 in. } 

Solution : 12 X y = 108, the area in sq. in. 

Rule. — Multiply the base by the altitude, 

EXERCISE CIV. 

2. Find the area of a garden, in the form of a parallelo* 
gram, whose base is 12 rd., and altitude 8 rd. 

3. How many acres in a field, in the form of a parsiUelo- 
gram, whose base is 87.5 chains, and altitude 37.5 chains? 

4. The area of a parallelogram is 20 sq. yd., and its^.^ase 

is 12 ft. ; what is its altitude.^ 

5. The diagonal of a rectangujar garden is 9^ ch., and one 
of its sides 5J ch. ; what is it worth, at $65 per acre, eW:lu- 
sive of the surface occupied by a house 66 ft. by 44 ft* ? 

429. A trapezoid is a quadrilateral having 

two of its sides parallel. 

The altitude of a trapezoid is the perpendicular 
distance between its parallel sides. The parallel sides are called 
bases. 
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430. To flnd the area of a trapezoid. 

(6) What is the area of a trapezoid whose bases are 16 ft. 
and 12 ft., and altitude 10 it.? 

Solution: ^° '^ ^^ X 10 == 140; hence, the area is 140 sq. tt. 

Rule. — Multiply half the sum of the parallel sides by 
the altitude, 

7. The parallel sides of a trapezoid are 11 ft. and 7 ft., 
and its altitude 10 ft. ; how many sq. yd. in its area."^ 

8. Required the area of a trap^oid whose bases are 30.5 
and 45.5 ch., and its altitude 18.5 ch. 

9. Required the area of a board 5 ft. long, 8 in. wide at 
one end, and 4 in. wide at the other. 

10. A section of land is cut info two trapezoids by running 
a line from the N. W. corner of the N. E. \ to the S. W. 
corner of the S. E. \ of the S. W. \ ; find the area of the 
two trapezoids. 

431. A trapezium is a quadri- >?^->^ 
lateral of which no two sides are /^ i p^^^-v^.,^ 
parallel. ^^\^ ! /^^ 

432. To find the area of a tra- ^si/^ 
pezium* ^ 

-ij(W) What is the area of the trapezium ABCD, whose 
diagonal AC is 20 ft., the perpendicular BE, 5 ft., and the 
perpendicular FD, 9 ft. ? 

Solution: The area 

Of the triangle ABC, J of 20 X 6i = 50 pq. ft. 
Of the triangle ACD, ^ of 20 X 9> = ^C^ ^<\. iV. 
Of the *rapezium ABCD, =^ V\oT«V^m ^^^' 
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(12) Find the area of the trapezium ABCD, whose dia- 
gonal AC is 65 ft., and whose sides A6, BC, CD and DA 
are 25, 60, 39, and 52 ft. respectively. 

Solution : The area 

Of the triangle ABC, see Art. 425, = 750 sq. ft. 
Of the triangle ACD, *« " 425, = 1114 sq. ft. 
Of the trapezium ABCD, = 1864 sq. tt. 

Rule. — Pind the areas of the t'jco triangle^ formed by 
drazvirtg a diagonal^ and their sum will be the area of the 
trapezium. 

Note. — The area of any polygon maj be found by cutting it into 
triangles, and taking the sum of their areas. 

13. Find the area of a trapezium divided by a diagonal of 
80 rods into triangles, whose altitudes are 35 and 55 rods. 

14. In a trapezium ABCD, AB is 20 ch., BC 21 ch., CD 
29 ch., DA 29 ch., and the diagonal AC 29 ch. ; find its 
area in acres. * 

15. Find the area of a polygon made up of 3 triangles, 
whose bases are 20, 25 and 12 rods, and whose altitudes are 
7, 12 and 17 rods. 

16. What is the area of a trapezium ABCD, of which AB, 
BC, CD, DA and AC are respectively 10, 12, 14, 16, and 18 

rods } 

17. A's land lies in a certain section, and is bounded by 
straight lines, as follows: beginning at the N. E. comer of 
S. E. :J of S. E. 4? thence to the centre of the N. W. J of 
N. E. ^, thence to the centre of the S. W. J -of N. W. :J, 
thence to the centre of the west boundary line of the S. E. 
^ of S. W. :J, and thence to the point of starting ; what is 

'•7 J find worth at $12| per acre^ 
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CIBCLES.* 

43 3« To find the circunnference of a circle. 

(1) What is the circumference of a circle whose diameter 
is 10 ft. ? 

Solution : 3.1416 X 10 ^t. = 31.416 ft., Ans. 

Rule. — Alultiply the dia?neier by 3. 1416. » 
Conversely, to find the diameter, divide the circumference 
3y 3.1416. 

EXERCISE CV. 

Find the circumference of a circle : 

2. Whose diameter is 180 feet, 

3. Whose radius is 275 inches. 

4. What is the diameter of a circle whose circumference. 
is 65.5 inches.'* 

6. What is the radius of a circle whose circumference is 
500 feet .? 

6. A buggy wheel is 4J ft. in diameter ; find the length of 
the tire. , 

7. What is the diameter of a mile circular race track .^ 

434. To find the area of a circlp. 

(8) Find the area of a circle Whose radius is 10 inches. 
Solution : 10^ = 100, X 3.1416 = 314.16, the area in sq. in. 

Rule. — ^fultiply the square of the radius by 3.1416, or 
the square of the diameter ^y .7854. 

Conversely, to find the Radius, divide the area by 3.1416, 
and extract the square root of the quotient • 

9. Find the area of a circular garden whose radius is 

80 yards. 

10. What is the diameter of a circle whose area is 706.86 

sq. ft. } 



* For definition of terms, see Art. 258, 
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II. What is the value of a circular field l:iO rd. in diame- 
ter, at $20 per acre :- 

13. A horse is fastened by a rope lung enough to allow 
him to graze on IJ acres ; how long is the rope? 

IS. How far is it around a circular garden which contains 
1(J acres.' 

14. The circumference of a circular garden is 160 rd,, and 
the perimeter of a square garden is also 160 rd. ; how much 
larger is the area of the former than that of the latfer? 

SOLID BODIES. 
Frimii and CjliDdtn. 
435. A Prism is » solid, two faces of which are equal 
and parallel polygons, and the other faces parallelograms. 

The bases of a prihm are the equal and parallel 
polygons ; the lateral faces are all the faces except th« 
babes i the lateral surface Is tlie sum of the lateial 
faces; the lateral edges are the straight lines in which 
the lateral faces meet; and the altitude is the perpen- 
diciilar distance between the bases. 

A prism is triangular, quadrangular, pentagonal, 
hexagonal, etc., according as its bases are triangles, 
quadrilaterals, pentagons, etc. 

436. A right prism is a prism whose lateral 
faces are rectangles, or whose lateral edges 
are perpendicular to the bases, 

437. A cylinder is the solid that is formed 
by turning a rectangle around one of its sides, 

The liasea are the two circles foriuing the ends ; the 
altitude is the perpendicular distance between the 
bases, and the lateral surface is the entire surface except the buet. 
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438. To find tlie latei*al or entire surface of a right 
prism or cylinder* 

(1) Find the entire surf ace of a right prism whose altitude 
is 9 ft., and the base of which is an equilateral triangle 10 ft. 
on a side. 

Solution: Perimeter of base, 3 X 10» = 30 ft. 

I^ateral surface, 9 X «^0, = 270 sq ft. 

Area of base, Art. 426, = 43.3 *' 

Area both bases, 2 X ^3.3, = 86.6 " 

Entire surface, 270 + SiiM, = 356.6 '* 

(2) Find the entire surface of a cylinder whose altitude is 
.5 ft., and the diameter of the base 10 ft. 

Solution: Circumference of base, 3.1416 X 10, = 31.416 ft. 

Lateral surface, 31.416 X •'>» = 157.08 sq. ft. 

Area of both bases, 2 X -7854 X lOS = 15 7.08 " 
Entire surface, 314.16 sq. ft. 

Rule. — I. Multiply the perimeter or circ?imfcrence of the 
base by the altitude^ and the product ivill be the convex 
stir face, 

II Add the area of the upper and louuer bases to the 
convex surface^ and the sum will be the entire surface. 

EXERCISE CVI. 

3. A quadrangular prism is 12 ft. long, and its base is a 
I'ectangle 5 ft. by 3 ft. ; find its (1) lateral surface; (2) en- 
tire surface. 

4. A triangular prism is 15 in. long, and the sides of i^s 
bases are 8, 4, 5 in. ; find its (1) lateral surface; (2) entire 
.surface. 

5. Find the convex surface of a cylinder whose length is 
80 in., and circumference of base 15 in. 

6. What is the entire surface of a cylinder whose ^lt\\.>aAfc 
is 35 in.^ sind the radius of its base 6^ \w*t 
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7. The entire surface of a square shaft of marble is 10>« 
sq. ft., and each side of its base is 8 ft. ; what is its height: 

H. Tlie diameter of the base of a cylinder is 1 ft. 3 in, and 
its entire surface is 49.5783 sq. ft. ; find its height. 

4S9. To find the volume of a right prism or ey Under. 

(9) Find the volume of a right prism, the altitude being 
]9 in., nnd the base a square 5 in. on a side. 

Solution : Area of base, 6 X ^> = 26 sq. in. 
Volume, 12 X 25, = «00 cu. in. 

(10) Find the volume of a cylinder 8 ft. long, the diam- 
eter of base being 18 in. 

Solution: 18 in — ]\ fi. 

Area of l)ase,(l J)2 X .7854, = 1.7C715 sq. ft. 
Vohnne, 8 X 1 -70715, = U. 13720 cu. ft. 

UniJC. Mnltiflv the area of the base by the altitude, 

11. Ke(jnired the volume of a triangular prism 4 ft. long, 
each side of its base being 30 in. 

12. Required the volume of a cylinder whose length is 15 
ft., and its diameter 4 ft. 

1JJ. A cylindrical tank is 12 ft. high and 10 ft. in diameter; 
how many gallons of water will it hold, allowing 7J gal. to 
the cu. ft, ? 

14. A piece of iron in the form of a right triangular 
prism is 15 ft. long, and the sides of its bases 1, 2.4, 2.6 
inches; what is its weight, allowing 7200 oz. to the cu. ft..? 

15. A bushel measure is a cylinder 18 J in. in diameter 
and 8 in. deep ; what is its capacity in cu. in. } 

16. A railroad embankment is in the form of a right 
quadrangular prism 100 ft. long, its base being a trapezoid, 
whose parallel sides are 10 and 26 feet, and its altitude 12 

ft ; how many cu. yd. oi dirt does \\. coxA.'a.vTi^ 
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17. If an ordinary brick was weighed in water and out of 
water, what would be the difference in the weights ? 

18. A cyh'ndrical vessel 6 in. in diameter and 7 in. deep 
is full of water ; if the water was poured into another cylin- 
drical vessel, 8 in. in diameter, what would be the depth of 
the water .'^ 

19. A cylindrical bar of brass is 10 ft. long and 2J in. in 
diameter; how much less will it weigh in water than out of 
water.? 

20. The lengths of three cylinders are 50, 40 and 30 in. ; 
the diameters of the bases of the first and second are 20 and 
15 in., respectively, and the volume of the first is equal to 
the volumes of the other two; find the diameter of the 
third. 

Pyramids and Cones. 

4:40« A pyramid is a solid, one face of which 
is a polygon, and the other faces are triangles, 
which meet at a common point, called the 
vertex. 

The altitude of a pyramid is the perpendicular dis- 
tance from the vertex to the base. 

44L A cone is the solid that is formed by A 

turning a right triangle around one of the sides S ^ m 
that includes the right angle. M wB^ 

The altitude is the side used as an axis, and the base ^'....Ij^^fflA^ 
is the circle generated by the other side. '^^^ P^^ 

The slant height of a regular pyramid is the straight line drawn 
from its vertex perpendicularly to one side of the base. 

The slant height of a cone is a straight line from the vertex to the 
circumference of the base. 

The lateral surface of a pyramid or cone is all the «.u\i^ce, ^-slsl^^X. 
the base. 
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443. To find the latertU or entire mutrfaee of a jiym* 
mid or cone. 

NuTK. — In this book a pyramid is supposed to have all its bm 
equal isosceles triangles. 

( 1 ) The base of a pyramid is a square 10 in. on a tide, 

and the slant height 50 in. ; what is the entire surface? 

Solution : Perimeter of base, 4 X ^0, r= 40 in. 

Lateral surface, {.(40 X 30), = 600 sq. In. 
Area of base, 10 X 10, = 100 «* 

Entire surface, 700 sq. in. 

(2) Find the entire surface of a cone, the diameter of 
whose base is 5 in., and the slant height 20 in. 

Solution : Circumference of base, 5 X 3.1416, = 15.7080 in. 

Lateral surface, i(16.7080 X 20), = 167.080 sq. in 
Area of base, 6' X -7864, = 19.685 " 

Entire surface, = 177.716 sq. in. 

Rule. — I. Multiply the perimeter or circumference oj 
the base by half the slant height^ and the product will he 
the lateral surface. 

IL To the lateral surface add the area of the base^ and 
the sum will be the entire surface. 

Note. — The slant height of cones may be found by adding the 
square of the altitude to the square of the radius of the base, and 
extracting the square root of the sum. 

EXERCISE CVII. 

8. Find the convex surface of a cone, the slant height 
being 23 in., and the circumference of the base 14 in. 

4. Find the convex surface of a pentagonal pyramid 
whose slant height is 15 ft., and each side of the base 3 ft. 

5. The base of a pyramid is a triangle 12 yd. on a side, 
and the slant height is 20 yd. ; (1) find the lateral surface; 
(2} i5nd the entire surface. 
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J 6. WJaat is the (1) lateral surface and (2) the entire sur- 
face of a cone formed by turning a right triangle around its 

. perpendicular as an axis, the perpendicular of the triangle 
being 8 in., and its base 6 inches.^ 

J 7. What is the difference between the entire surface of a 
tf cone whose altitude is 12 ft., and the circumference of its 
base 40 ft., and that of a regular pyramid, whose altitude is 
12 ft., and its base a square, whose perimeter is 40 ft. ? 

443« To find the volume of a pyramid or cone. 

" (8) What is the volume of a pyramid whose altitude is 12 
ft., and base a square 5 ft. on a side? 

Solution : Area of base, 5 X ^» = 25 sq. ft. 
Volume, 25 X *» == 100 cu. ft. 

(9) Find the volume of a cone whose altitude is 15 in., 
and radius of base 10 in. 

Solution : Area of base, lO^X 3.1416, = 314.16 sq. in. 
Volume, 314.16 X 5, = 1570.80 cu. in. 

r 

Rule. — Multiply the area of the base by one-third of the 
altitude, 

10. Find the volume of the cone whose dimensions are 
given in example 6. 

11. Find the volume of a pyramid whose altitude is 30 in., 
and the base a triangle 14 in. on each side. 

12. Find the weight of a conical piece of silver whose 
altitude is 12 in., and radius of its base 5 in. 

18. A pyramidical piece of common stone is 45 in. high, 
and its base is a hexagon whose area is 360 sq. in. ; how 
much less would it weigh in water than in the air? 

14. Find the difference between the volumes of the cone 
and pyramid whose dimensions are given m eiiLaira^Vfe ^ % 
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The sphere. 

444. A sphere is a solid bounded by a 
curved surface, all points of which are equally 
distant Ironi a point within called the centre. 

Tlie diameter of a sphere is a straight line drawn 
through the centre, and terminated both ways by the surface. The 
radius is a straight line drawn from the centre to the surface. 

445. To find the surface of a sphere* 

(1) Find the surface of a sphere whose diameter is 10 in. 
Solution: Surface, 10' X 3.1416, = 314.10 t^q. in. 

Rule. — Multiply the square of the diameter by 3.1416. 

Note. — The surface of a sphere is 4 times the area of a circle hav- 
ing the same diameter. 

EXERCISE CVIII. 

2. What is the surface of a sphere whose diameter is 3 ft.^ 

3. Find the surface of a globe 2 J ft. in diameter. 

4. The earth is nearly a sphere, having a diameter of 7912 
miles; what is its surface.? 

5. What will it cost, at $.50 a square foot, to gild a 
spherical ball whose radius is 12J inches.'* 

446. To find the volume of a sphere. 

(G) Find the volume of a sphere whose diameter is 3^ ft. 

Solution: Volume, (:ij)3 X -5236, = 19.39 -f cu. ft. 

RuLK. — Multiply the cube of the diameter by .5230. 

NoTKs. — 1. The volume of a sphere may be found by multiplying 
the surface of the sphere by one-third of the radius. 
2. The decimal .6236 is i of 3.1416. 

7. 'What is the volume of a sphere whose diameter is 4 ft.** 

8. Find the weight of a ball of iron 5 in. in diameter. 

9. A ball of gold is 6 in. in diameter; how much less 
would it weigh in water than in air.?* 

10. What length of wire ^ of an inch in diameter can be 
drawn from a ball of copper 10 in. in diameter, allowing 
10% for waste ? 
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SIMILAR QUANTITIES. 

447. Similar surfaces are surfaces having the same form 
and conesponding dimensions proportional. 

All circles are similar figures; bo also are any two equiangular 
triangles. Any two polygons are similar when the angles of the 
first arc successively equal to the angles of the second taken in l!io 
same order, and the ratios of the dimensions of the first to the cv r- 
responding dimensions of the second are equal. 

The corresponding dimensions are any lines similarly situateil, as 
radii, diameters, sides, diagonals, etc. 

Principles. — 1°. T'Ae areas of similar surfaces are to 
each other as the squares of their corresponding dimen- 
sions. 

2^. . T'hc corresponding dimensions of similar surfaces 
are to each other as the square roots of their areas. 

Note. — Articles whose values are determined by their quantity of 
surface vary in value as their areas vary. 

(1) The area of a triangular field, whose altitude is 6 
chains, is 4.8 acres ; find the area of a similar field whose 
altitude is 9 chains. 

Solution: 6' : 9* :: 4.8 A. : xA. Hence, x = 10.5^. 

(2) If one side of a field containing 42.3 acres is IS rd., 
what is the length of the corresponding side of a simihir 
field, which contains 75.2 acres? 

Solution: 42.3 A. : 75.3 A. :* 18* rd. : x^rd. 

Hence, *2 ^ (J83 X 75.2) -=- 42.3 = 67G, and x = V^676 = 24. 

EXERCISE CTX. 

8. A rug 4 ft. long w^eighs 10 lb. ; find the weight of a 
similar rug G ft. long. 

4. If it cost $.50 a ft. to dig a well 3 ft. in diameter, what 
is the diameter of a well which cost $1 a ft. .? 

5. If a 2-inch pipe will empty a cistern in 20 hours, in 
what time will a 4-inch pipe empty \t? 
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6. If a gate 6 inches square will empty a mill-po^ in 21 
hours, how large must a similar gate be to empty it in 2^ 
hours ? 

7. A sphere 10 in. in diameter was gilded for $5 ; at that 
rate what would it cost to gild a sphere 12 in. in diameter? 

8. If a copper wire ^ of an inch in diameter will sustain 
a weight of 150 lb., how large a wire may sustain a weight 
of GOOO lb. ? 

t). The altitude of a triangular field is 13 chains ; how far 
from the vertical angle must a line be run parallel to the 
base to divide the field into two equal parts .'' 

10. Find the diameter of a circle whose area is equal to 
the sum of the areas of two circles, whose diameters are 12 
and 5 in. 

448. Similar solids are those which have the same 
form, and their corresponding dimensions proportional. 

The correspondingdimensioiis of spheres are their diameters,, radii^ 
and circumferences] those of cubes are their sides. 

The corresponding dimensions of cylinders and cones are their alti- 
O/dcSf and the diameters or the circumferences of their bases. 

Pyramids are similar when their bases are similar polygons, and 
their altitudes proportional. 

Principles. — 1°. The volumes of similar solids are pro- 
portional to the cubes of their corresponding dimensions, 

2°. The dimensions of similar solids are proportional to 
the cube roots of their volumes. 

Note. — Similar solids generally vary in weight, value, and many 
other respects, in the same proportion as they vary in volume. 

(11) If a ball 4 in. in diameter weighs 20 lb., what is the 
weight of a ball 6 in. in diameter.? 

Solution: 4^ : G^ :: 201b : A? lb. 

Hence, * = (6^ X 20) -i- 4^ =: 67i. 
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(12)1 If a cubic block of marble, whose edge is 2 ft., 
weighs 10 tons, what is the edge of a cube of marble which 
weighs 33| tons? 

Solution : 10 T : 33 J T :: 2^ ft. : x^ ft. 
Hence, x^ = (33| X 2^) -- 10 = 27, and x = #^27 = 3. 

13. If a log of wood 20 ft. long is worth $4, what is the 
value of a similar log 25 ft. long.^ 

14. If a cheese 10 in. in diameter is worth $4.50, what is 
the value of another cheese 12 in. in diameter, and thick in 
proportion ? 

15. If a conical stack of hay whose height is 12 ft. con- 
tains 5 tons, what must be the height of a similar stack to 
contain 23^ tons.? 

16. If a cistern 6 ft. in diameter will contain 30 hhd. of 
water, what is the diameter of a similar cistern that will 
contain lllljhhd. .? 

17. If a hog whose girth is 5 ft. 6 in. weighs 160 lb., what 
is the weight of a hog of similar build whose girth is 6 ft. ? 

18. If it is worth $10 to dig a cellar whose dimensions 
are each 6 ft., what is it worth to dig one whose dimensions 
are each 10 ft. ? 

19. I have a conical stack of hay whose height is 12 ft., of 
which I desire to sell one-half, taken from the top ; how 
much of the height must be taken off ? 

20. The values of two balls of copper are $18.90 and 
$87.50; if the diameter of the smaller is lOJ in., what is 
the diameter of the second ? 

21. Find the diameter of a ball whose volume is equal to 
the volumes of three balls, whose diameters are 3, 4, and 5 
inches. 

22. A spherical shell 6 in. in diametev vje\^^ XvaXV "a^ 
much as if it were solid ; find th^ diametei oi \\s c^n\Vj- 
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28. A silver d jllar is about 1^ in. in diameter and -^ of an 
in. thick; wiiat would be the dimensions of a dime if it 
were- similarly made? 

24. Four women own equally a ball of yarn 6 in. in 
diameter; find the diameters of the resulting' balls after 
each W(jman has in turn taken off her share. 

QUKSTIONS. 

What is a power? An exponent? Involution? How find anjr 
j>o\vcr of a number? 

What is a root? Evohition? Sign of evolution? Extraction of 
square root? On what does it depend? Repeat the formula. Give 
the rule. 

What is extraction of the cube root? On what does it depend? 
Repeat the formula. Give the rule. 

What is mensuration? What is a polygon? A regular polygon? 
The perimeter of a polygon? Diagonal of a polygon? Give names 
of particular polygons. What is a right triangle? Give the rule for 
finding any side of aright triangle. Wliat is the altitude of a tri- 
angle? (jive rule for the area of a triangle when the base and altitude 
are given. When the three sides are given. 

Define the various quadrilaterals. What is the ru'e for finding the 
area of a parallelogram? Of a trapezoid? Of a trapezium whose 
sides and a diagonal are given? 

How is the circumference of a circle found? The area? 

W^hat is a prism? Mention particular kinds. Give the rule for the 
convex and the entire surface of a prism. For the volume. Define a 
cylinder. Give the rule for finding the convex surface of a prism. 
For finding the volume. 

What is a pyramid? The slant height? The altitude? What is 
the rule for finding the convex surface? The volume. 

Define a cone. Give rule for finding the convex surface. The volume. 

What is a sphere? How is its surface found? Its volume? 

Define similar surfaces. Give the principles. What are similar 
solids? Give the principles. 
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44:9. Table of prime numbers from 1 to 1009. 



1 


59 


139 


233 


337 


439 


557 


653 


769 


883 


2 


61 


149 


239 


347 


443 


563 


659 


773 


887 


3 


67 


151 


241 


349 


449 


569 


661 


787 


907 


5 


71 


157 


251 


353 


457 


571 


673 


797 


911 


7 


73 


163 


257 


359 


461 


577 


677 


809 


919 


11 


79 


167 


263 


367 


463 


587 


683 


811 


929 


13 


83 


173 


269 


373 


467 


593 


691 


821 


937 


17 


89 


179 


271 


379 


479 


599 


701 


823 


941 


19 


97 


181 


277 


383 


487 


601 


709 


827 


947 


23 


101 


191 


281 


389 


491 


607 


719 


829 


953 


29 


103 


193 


283 


397 


499 


613 


727 


839 


967 


31 


107 


197 


293 


401 


503 


617 


733 


853 


971 


37 


109 


199 


307 


409 


509 


619' 


739 


857 


977 


41 


113 


211 


311 


419 


521 


631 


748 


159 


983 


43 


127 


223 


313 


421 


523 


641 


751 


863 


991 


47 


131 


227 


317 


431 


541 


643 


757 


877 


997 


53 


137 


229 


331 


433 


547 


647 


761 


881 


1009 



SHORT METHODS. 

450. To 'inultiply any integer by 11, 

(1) Multiply 83469 by 11. 

Explanation. — For the first figure of the product I Operation, 

write the unit-figure of the multiplicand; then I add 83469 

the units to tens, tens to hundreds, etc., carrying, 918169, Ans. 
and writing the results in the product. 



EXERCISE ex. 

•Find the following products : 
2. 45 X 11. 8. 352 X H. 

6. 74 X 11. 6. 576 X H. 



4. 4327 X 11. 
1. ^f>^^XW* 
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451 . To tnuUiply by any number of two figures ending 
with 1. 

(8) Multiply 375 by 31. 

Explanation. — I place, or conceive to be placed, a Operation. 

on the right of the multiplicand. I then multiply 8750 

by the ten's figure of the multiplier, and in addition 11625, Ans. 

to carrying as U8ua^, I also carry the figure on the left of the one 
multiplied. 

Thus, 3 times are 0, and 5 is 5; 3 times 5 are 15 and 7 are 22, write 
2 and carry 2; 3 times 7 are 21 and 2 and 3 are 26, write 6 and carry 2; 
8 times 3 are 9 and 2 are 11, which write. 

Find the following products : 

0. 83 X 41. 10. 238 X 91. H. 4378 X 51. 

12. 75 X 31. 18. 507 X 61. U. 8564 X 71. 

Note, — This process may, with an evident modification, be em- 
ployed in multiplying by such multipliers as 601, 7001, etc. 

452. To multiply two integers, each of tvhich is a 
' little less than 100 or 1000, etc. 

Note. — The complement of a number is the difference between it 
and a unit of the next higher order. The complement of 97 is 100 
— 97, or 3; of 995, 1000 — 995. or 5. 

(15) Multiply 96 by 89. 

Explanation. — From the less of the two Operation, 

numbers (89), I subtract the complement 89 

of the other (4), and to the remainder 4 

(85), regarded as units of the next higher 8544, Ans. 

order (hundreds), add or annex the product of the complements (44). 

Find the following products: 

16. 99 X 91. 17. 93 X 88. 18. 998 X 985- 

10. 92 X 95. 20. 79 X 92. 21. 992 X 983. 

22. 99 X 81. 28. 88 X 94. U. 995 X 997 

Find the square: 
g6. Of 97. aft. Oi ^^. «. Of 99, 
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453. To tnuUiply two integers, each of which, is a 
little larger than 100, or 1000, etc. 

(28) Multiply 104 by 112. 

Explanation. — To the larger of the two Operation, 

numbers (112) I add the excess above 100 112 

of the other (4), and to the sum (116), re- 4 

garded as units of the next higher order 11648, Ans. 

(hundreds), add or annex the product of the two excesses (48). 

Multiply : 
29. 110 by 104. 80. 121 by 105. 81. 1024 by 1004. 

82. 108 by 107. 88. 144 by 102. 84. 1032 by 1008. 

Find the square: 
85. Of 102. 86. Of 105. 87. Of 109. 

4 

454. To multiply two integers whose unit figures are 
the same. 

(38) Multiply 76 by 46. 

Explanation. — I say 6 times 6 are 86, write 6 and Operation, 
carry 3; 6 times 11, (the sum of 4 and 7) are 66 and 76 

3 are 69; write 9 and carry 6; 4 times 7 are 28 and 46 

6 are 34. 3496, Ans. 

Multiply : 

89. 43 by 63. 40. 65 by 85. 41. 103 by 123. 

42. 74 by 54. 48. 92 by 42. 44. 252 by 202. 

455. To square any integer of two figurm. 

(45) What is the square of 48? 

Explanation. — I say 8 times 8 are 64, write 4 and Operation, 
carry 6; 8 times 8 (twice the tens) are 64 and 6 are 48 

70, write and carry 7; 4 times 4 are 16 and 7 are 23. 2304, Ans. 

Find the square of: 

46. 34. 47. 83. 48. 76. 

40. 43. 50. 94. 61. 67. 

^. 76. 68. 57. W:- ^^. 
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Operation 


• 




83 






87 






7221 




58. 


102 by 


108. 


61. 


114 by 


116. 


64. 


127 by 


123. 




68. 


105. 




72. 


115. 



456. To tnuUiply two integers of two figures each 
when the tens are the safne, and the sun^ oftFie units is 10, 

(55) Multiply 83 by 87. 

Explanation. — I multiply one of the tens (8) by 
the other plus 1 (U), and to the product (72), consid- 
ered as hundreds, add the product of the units (21). 

Multiply : 

56. 24 by 20. 67. 81 by 89. 

59 69 by 01. 60. 62 by 68. 

62. 73 by 77. 68. 46 by 44. 

In a similar manner find the square of: 

65. 35. 66. 85. 67. 45. 

69. 65. 70. 25. 71. 95. 

457. To fnultiplg two numbers whose average is a 
multiple of S or 10. 

(73) Multiply 78 by 72. 

Solution : i of (78 + 72) = 75; J of (78 — 72) = 3; 

752 = 6625; 3- = U; 6G25 — 9 = 6616, Ans. 

Find the following products : 

74. 24 X 30. 75. 37 X 43. 76. 94 X 106. 

77. 41 X 49. 78. 78 X 82. 79. 195 X 205. 

458. To inultiply a mloced nufnber by a tnioced nutnber* 

(80) Multiply 9 J by 11|. 

Explanation. — I first multiply the integers; Operation. 

next I multiply one of the integers by the 9 X H = 99 
fractional part* of the other factor; next 19X1= 6 
multiply that factor by the fractional part of 11 J X i = ^\h 
the first factor, then add the three results. 107{J, Ans. 

Find the following products: 

81. 8^ X 9 J. 82. 9^ X 8^. 83. 12^ X lOf 

84. 12f X lOJ. 85. 15^ X 7|. 86. 20f X 18f. 

XoTE. — When the sum of the fractions is equal to 1, and the in- 
tegers the same, we may proceed thus: multiply one of the integers by 
the other plus 1, atid to the product annex the product of the fractious. 

Thus, 8i X «J = (« X 9) -V U X\^ ^I'i^^^ 
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Multiply: 
87. 5^ by 5§. 88. 9f by 9f. 8?>. 11? by 11^. 

459. To divUle one frciction by another. 

(90) Divide 16J by ^. 

Explanation. — I multiply both dividend Operation, 

and divisor by the L. C. M. of the de- Hi | 16^ 



nominators ((>), then divide as in inte- *-iO | 1)9 



gers. 4iJ, Ans. 

Divide: 

91. 12f by 3 J. 92. 3^ by f . 93. J J by 3 J. 

94. lOJ by 2^. 95. 9^ by 4|. 96. 17J by 7J. 

CIRCULATING DECIMALS. 

460, A circulating or repeating decimal is a decimal in 
which a figure or set of figures is constantly repeated in the 
same order. 

Thus, the decimal value: 

Of 5 is .660006 + etc., extended indefinitely; 
Of ^i is .272727 -f- etc., extended indefinitely; 
both of which are circulating decimals. 

461, A repetend is the figure or set of figures repeated. 
In the preceding examples 6 and 27 are the repetends. A 

repetend is written but once, and is indicated by placing a 
dot above the first and the last figure. 

Thus, .2525 + etc., = .26, and .666 -f etc., = .6. * 

• • • 

Hence, ? =r .6 and -^^^ = .27. 

462. A pure circulating decimal is a decimal that con- 
sists only of a repetend. 

• • • • 

Thus, .43, .216, are pure circulating decimals. 

463. A mixed circulating decimal is a decimal that 

consists of an unrepeating or finite part and a repetend. 

. . . « 
'Vhu^, .273, ,54173, are mixed circulating decitna\%. 
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464. Similar repetends are repetends that begin at the 
same decimal place. 

• • • • • • • 

Thu>, .5 and .17 : ^'23 and .5t>53, are similar repetends. 

465. Conterminous repetends are repetends that end 
at the same decimal place. 

Thus, .517 and .:»18, .3287 and .6167, are conterminous repetends. 

466. To reduce a pure eircuUUitig decitncU to a com- 
iwoM fraction. 

(1) Reduce .;»<> to a common fraction. 

Solution : I time M = .363636 -f etc. 

100 times .86 = 36.363636 -f etc. 
Subtracting, 90 times .36 = 36. 

Hence, .36 = ?S = iV- 

Ri'LK. — Write the repetends ivith the dots and decimal 
point omitted^ as the numerator of a fraction whose denom- 
imitor consists of as many 9'^ as there are figures in the 
rt pet end. Reduce the result to simplest form, 

EXERCISE CXI. 

2. Express as common fractions .7 ; i3 ; .352. 

3. Reduce to common fractions in their simplest form, 
.io; .144; .578; .1728. 

4. What common fractions are equivalent to .4o, .531, 
.328o, and .428571.? 

467. To reduce a niLxed circulating decitnal to a 
common frnctiou, 

(5) Reduce .3;)i to a common fraction. 

Solution : 10 times .854 = 3.5454 -f etc. 

1000 times .354 = 354.5454 + etc. 
Subtracting, 990 times .354 == 351 

Hence, ^^^A. = W^ =. ^ J^ 
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Rule. — Subtract the Jintte part from the entire decimal; 
ivrite the remainder as the numerator of a fraction whose 
denominator consists of as many 9 V as there are figures in 
the repetend^ with as mafiy ciphers annexed as there are 
figures in the finite part. Reduce the resulting fraction to 
its simplest form, 

6. Reduce to common fractions in their simplest form : 
.518; .16^7; .2556; .231426. 

7. Reduce to improper fractions: 2.27; 4.23; 1.8i ; 1.235. 

8. Express as common tractions: 2.33d; 5.74; 8.1263; 
.3263; .189. 

468. To make two or more repetenda similar and 
conterminous. 

(9) Required to make .6, .3^5 and .15124 similar and con- 
terminous. 





Solution. 




Similar and 
Similar. Conterminous. 


.6 


= .666 = .06666666. 


.325 


= .3262 = .32626262. 



.16124 = .16124 = .16124124. 

Explanation. — .6 extended indefinitely gives the same result as 
.06666666 extended indefinitely, and .326 extended indefinitely gives 
the same result as .32526262 extended indefinitely; etc. 

Rule. — Extend each repetend until all begin at the same 
decimal place and all end at the same decimal place. 

Make the following similar and conterminous : 

10. .463, .581 and .63^4. 

11. .527, .635 and .1763. 

12. .3^14, .7545 and .523d. 

18. 16.15, 37.1;&4S and .OOSl-J. 
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469. To add circulatitig dec^fnals. 

Rui.K. — MirJi'v the given repctends^ when dissimilar^ 
similar ami conterpninons. Add as in addition of Jinite 
decimals^ observing to increase the repetend of the amount 
by the number^ if any^ to be carried from the left-hand 
column of the repetends. 

' EXAMPLES. 
14. Add ;^.r), T.i'i.")!, l.tr.o, G.I73, ol.t, 3.7, 27.63i, and 
1.60:'] together. 

ir>. Add o.OtTU, .^4, and 7.i2494;j. 

16. Add 3.0i, G. irx'i, 23.3IS, .2is. 

17. Required the value of .3 + .45 + . 4;> + .351 + .6408 
-j .()I(*)S -I .()4()8, and .Gifis. 

IH. Find the value of 1.25 -f :j.4 + .C37 -f 7.88;^ + 7.875 

+70. To subtract circulating decifnals, 

Rri.E. — Make the repetends^ ivhen dissimilar^ similar 
and contcntiinous. Subtract as in subtraction of fnite 
decimals; observing to regard the repetend of the subtra- 
hend as increased by 1, when it exceeds that of the mint^end, 

EXAMPLES. 

19. From 7.1 take 5.0i. 

20. From 1G.1347 take 1L0884. 

21. From 3.123 take O.tl. 

22. From 10.()5G3 take 8.27. 

23. From 104.1 i take 13.637. 

24. Find the value of 5.51 + 7.731 — 1.S3 — .173. 

+71. Circulating decimals may be multiplied and divided 
bv first reducing them to common fractions, performing the 
operations required, and then reducing the result to decimal 
form. 
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Find the value of: 

25. 16.204 X 32.75. 

26. 13.40i X 6.7M. 



27. 3.97348 h- .2085. 

28. .066665 -r- .9432. 



472. Value, composition and weight of U. S. coins. 



COIN. 

i 


VALUE 


COMPOSITION. 


WE 


IGH r. 
gr. Troy, i 


' nitONZK. 

One cent. 

1 


1 cent. 


95 parts copper, 5 pts. tin & zinc. 


48 


NICKEL. 

3-cent piece. 
5 -cent piece. 


3 cents. 
5 cents. 


75 parts copper, 25 parts nickel. 
73 " " 25 " *• 


30 
77.16 


gr. Troy, 
gr. Troy. ■ 


SILVER. 

Dime. 

' Quarter dollar. 
1 Half dollar. 
i Dollar. 


10 cents. 

'J5 cents. 

o«» cents. 

lOU cents. 


90 parts silver, 10 parts copper. 
90 " " 10 " 
90 " " 10 " *♦ 
90 " ♦« 10 *' *« 


2.5 
6.25 
12.5 
412.5 


grams, 
gr. Troy. 


GOLD. 

Dollar, 
i Quarter eagle. 
; Three dollar. 

Halt eagle. 

Eagle. 

Double eagle. 


100 cents. 

2>^ dollars. 

:i dollars. 

5 dollars. 

10 dollars. 

20 dollars 


90 parts jj^old, 10 parts copper. 

90 " " 10 •• 

90 •♦ " 10 " •• 

90 " " 10 •* 

90 ** *' 10 " " 

90 " •* 10 " '* 


25.8 
64.5 
77.4 

129 

258 

516 


gr. Troy. 

i( {< 1 
(< it 
it .( 

<i .4 



473« The names and values of the English coins are as 

follows: 

The gold coins are the sovereign (=£1), half sovereign (=r 10 s.), 
guinea (= 21 s.), and half-guinea (= 10 s. G d.) The st'/ver coins 
are the crown (=6s.), the. half-crown (^2 s. 6 d.), the florin (= 2 s.), 
the shilling, and the six-penny, four-penny, and three-penny pieces. 
The penny, half-penny, and farthing are the copper coins. 

474. MISCELLANEOUS TABLES. 

The following linear units are often used : 

IJ statute miles = 1 geographic or nautical mile. 

C9i fut!te mK,'n°early, I = ^ <^«g'-" °" ^"^^ equator. ' 



SCO degrees 



= I circumference oi \V\e «.^x\Xv, 
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A. kfiotf used for measuring distances at sea, is equivalent to a 
nautical mile. 



4 inches 
9 inches 

18 inches 
G feet 
120 fathoms 
a. 3 feet 

5 paces 



A sheet folded 
into 

2 leaves 



1 hand, for measuring the height of horses. 

1 span. 

1 cubit. 

1 fathom, for measuring depths at sea. 

1 cable's length. 

1 pace, for measuring approximate distances. 

1 rod. 



(I 



Ii 



4 

8 

12 
Ii) 

18 






BOOK MEASURE. 
The book is 

a folio, 

a quarto or 4to, 

an octavo or 8vo, 

a duodecimo or 12mo, 

a 16mo, 

an 18mo, 



(( 



A sheet of 
paper makes 

4 pp. (pages), 

8 *« 

16 

24 

32 

3G 



(i 



(C 



l( 



(I 



The weight of a bushel of certain articles is as follows: 



Bar lev 
Beans 
Buckwheat 
Bran . , 
Corn 
Corn meal 



48 lb. 

<;o ** 

42 *' 
20 ** 
6G ** 
50 " 



G8 ft) 



60 
5G 
44 
32 
60 



Peas . 
Potatoes . 
Rye . . 

Salt . . 



GO ft). 
GO 
56 
56 



Corn in ear 
Clover seed 
Flax seed" . 
Hemp seed 
Oats . . 
Onions 

Note. — In Louisiana the weight of a bushel of oats, barley and 
rye is each 32 pounds. 



Timothy seed 45 
Wheat . . 60 



The following are in common use: 
100 lb. of grain or flour 



100 
100 
196 
200 
240 
280 



(I 



dry fish 

nails 

flour 

beef or pork 

lime 



= 1 cental. 
= 1 quintal. 
= 1 keg. 
= 1 barrel. 
= 1 barrel. 
= 1 cask. 



" salt at N. Y. Salt Works = 1 barrel. 



The old French linear and land measure is still partly 
used in Louisiana, and in other French settlements of the 
United States. 
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TABLE. 

12 lines = 1 inch. 6 feet = 1 toise. 

12 inches = 1 foot. 32 toises = 1 arpent: 

1024 sq. toises = 1 sq. arpent. 
The French foot equals 12.79 English inches. 

The arpent is the old French name for acre, and is equal to about 
I of an English acre. 

DIFFERENCE BETWEEN DATES. 

475. There are four methods of finding the time between 
two dates. To illustrate them let it be required to find the 
time from June 25, 1886, to Nov. 3, 1889. 

First Method. 

Explanation. — The process is the Operation, 

same as in dejiominate numbers, 1889yr. llmo. 8da. 

giving Syr. 4 mo. 8 da. 1886 6 25 

3 i 8 

Second Method. 

Explanation. — 1 first find Operation, 

the number of whole years, June 25, '86 \o June 25, '89 = 3 yr. 
Syr. I next find the num- June 25 to Oct. 25, = 4 mo. 

ber of whole months, 4:mo. Oct. 25 to Nov. 3, =9 da. 

Finally, I find the number 
of days from Oct. 26 to Nov. 3, 9 da. * 

Third Method. 

Operation.— From June 26, '86 to June 25, '89 = 3 yr. 
From June 26 to Nov. 8 = 131 da. 

Explanation. — I first find the number of whole years, aud then the 
number of days, giving 3 yr. 131' da. 

Fourth Method. 

Solution : From June 26, '86 to June 25, '87 = 365 da. • 
li i( n »87 ** *' '88 = 366 ** 

it li ti »88 *' " '89 =. 365 " 

*< June 25 to Nov. 3 = 131 *< 

Hence,' From June 25, ^86 to Nov. 3, '8^ = \1l\ ^^ 
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EXERCISE CXII 
Find by each method the time : 

1. From Jan. 29, 1882, to Aujr. 15, 1884. 

2. From June 18, 1863, to March 1, 1868. 

Notes. — 1. Bankers and other accountants generally use "Time 
Tables," which give the exact number of days between anjr two dates 
less than a year apart, and ** Interest Tables " which give the interest 
of $1 at different rates for years, months, and days. These tables 
are designed for use in business, and not for pupils in the schools. 

2. It is well to observe that the method of expressing time is not 
in accordance with the ordinary principles of Arithmetical Notation. 
In general, where no sign is written, plus is understood. Thus, 375 
means 800 -f 70 + 6; 4 gal. 3 qt. 1 pt. means 4 gal. -|- 3 qt. 4- 1 pt. 
But 1889 yr. G mo. 6 da. 7 hr. 13 min. does not mean 1889 yr. -\- 6 
mo. -f- etc. It means 7 hr. -|- 13 min. of the 6th da. of the 6th mo. 
of the 1889th yr., or 1888 yr. -f- 6 mo. + 4 da. + 7 hr.-+ 13 min. 



476. TABLE OF LONGITUDES. 



o f 

Austin, Tex 97 44 

Baltimore, Md 76 36 

Baton Rouge, La 91 11 

Berlin, Ger 13 23 

Bombay, India 72 48 

Boston, Mass 71 3 

Charleston, S. C 79 65 

Chicago, 111 87 37 

Cincinnati, 84 29 

Constantinople, Tur 28 59 

Denver, Col 104 59 

Galveston, Tex 94 47 

Greenwich, Eng 

London, Eng 5 

Mobile, Ala 88 2 

Nashville, Tenn 80 49 

New Orleans, La.... 90 3 



// 



12 W. 
69 W. 

13 W. 
E. 
OE. 

30 W. 
49 W. 
45 W. 
45 W. 
OE. 
33 W. 
30 W, 



38 W. 
28 W. 

W. 
49 W. 



// 



O / 

New York City 74 21 W. 

Paris, France 2 20 22 E. 

Pekin, China 116 26 E. 

Philadelphia, Pa 76 10 W. 

Portland, Me 70 16 18 W. 

Richmond,Va 77 26 4 W. 

Rio Janeiro, Brazil.. 43 20 W. 

Rome, Italv 12 27 E. 

Salt Lake City, U Ill 63 47 W. 

San Francisco, Cal..l2« 26 45 W. 

Savannah, (Ja .-81 6 26 W. 

Sitka, Alaska 186 19 42 W. 

St. Louis, Mo 90 12 14 W. 

St. Petersburg, Rus. 80 16 E. 
Sydneyj Australia....l61 11 E. 

Vienna, Austria 16 20 E. 

Washington, D. C. 77 36 W. 



MISCELLANEOUS TABLES. 
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477. The following table shows the legal and allowable 
rates of interest in the several States : 



NAME OF STATE. 



A.Iabama 

A.rizona 

A-rkansas 

California 

Canada 

Colorado 

Connecticut 

Dakota 

Delaware 

District Columbia. 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentuckv 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 



RATE 


PER CENT. 


8 


8 


10 
6 


Any. 
10 


10 
6 


Any. 
6 


10 
6 


Any. 
6 


7 


12 


6 


6 


6 


10 


8 

7 

•10 


Any. 

Any. 

24 


6 


8 


6 


8 


6 


10 


7 


12 


6 


10 


5 


8 


6 
6 


Any. 
6 


6 


6 


7 


10 


7 


10 


6 


10 



NAME OF STATE. 



Missouri 

Montana 

Nebraska 

Nevada 

New Hampshire 

New Jersey 

New Mexico 

New York 

North Carolina 

Ohio : 

Oregon 

Pennsylvania 

Rhode Island 

South Carolina 

Tennessee 

Texas 

United States 

Utah 

Vermont 

Virginia 

Washington Terri- 
tory 

West Virginia 

Wisconsin 

Wyoming 



RATE 

PER CENT. 

k__ 



6 

10 
10 
10 

() 

G 
6 
6 
G 
G 

10 
6 
6 
7 
G 
8 
o 

10 
6 
6 

10 
6 
7 

12 



10 
Any. 

12 
Any. 
6 
G 
12 
6 
8 
8 
12 
6 
Any. 
Any. 
6 

12 

6 

Any. 

6 

8 

Any. 
6 

10 
Any. 



Note. — When the per cent of interest is not mentioned in the 
note or contract, the first column gives the per cent that may be col- 
lected by law. If stipulated in the note, a per cent of interest as high 
as that in the second column may be collected. 

478. To compute interest by cancellation. 

Find the interest of $142 for 2yr. 3 mo. 18 da., at 



Operation. 
142 
9.2 p.^ 

.02 .08 



n^ 



Explanation. — I draw a vertical line; 
on the left I place the principal, time 
expressed in months and decimal of a 
month and the rate; on the right I 
place 12, and proceeding according to 
the rule of cancellatio*n, obtain $26,628. 

For exercises, let the student solve the exan\^\e^ oyv ^2l«^<^ 



142 X 9.2 X .02^26.528. 
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479. COMPOUND INTEREST TABLE. 

Showing the amt, of %\^ at various rates ^^ compound int, from 1 to 2^ years 



Yrs 


2^ per cent. 


3 per cent. 


3}^ per cent. 


4 per cent. 


5 per cent. 


6 per cent 


1 


1.025000 


1.030000 


1.035000 


1.040000 


1.050000 


1.060000 


2 


1.050625 


1.060900 


1.071225 


1.081600 


1.102600 


1.123600 


3 


1.076891 


1.092727 


1.108718 


1.124864 


1 . 167625 


1 . 191016 


4 


1.103813 


1.125509 


1.147523 


1 . 169859 


1.216606 


1.262477 


5 


1.131408 


1.159274 


1.187686 


1.216663 


1.276282 


1.33822C 


6 


1.15^693 


1.194052 


1.229266 


1.265319 


1.340096 


1.418619 


7 


1.188686 


1.229874 


1.272279 


1.316932 


1.407100 


1.603630 


8 


1.218403 


1.266770 


1.316809 


1.368669 


1.477466 


1.593848 


9 


1.248863 


1.304773 


1.362897 


1.423312 


1.6in328 


1.689479 


10 


1.280085 


1.343916 


1.410599 


1.480244 


1.628896 


1.790848 


11 


1.312087 


1.384234 


1.469970 


1.539464 


1.710339 


1.898299 


12 


1.344889 


1.425761 


1.611069 


1.601032 


1.795866 


2.012197 


13 


1.378511 


1.468584 


1.563966 


1.666074 


1.886649 


2.132928 


14 


1.412974 


1.512590 


1.618695 


1.731676. 


1 . 979932 


2.260904 


15 


1.448298 


1.657967 


1.676349 


1.800944 


2.078928 


2.396668 


16 


1.484506 


1.604706 


1 .733986 


1.872981 


2.182875 


2.540352 


17 


1.621618 


1.652848 


1.794676 


1.947901 


2.292018 


2.692773 


18 


1.559659 


1.702433 


1.857489 


2.025817 


2.406619 


2.864839 


19 


1.698650 


1.753506 


1.922501 


2.106849 


2.526950 


3.025600 


20 


1.638616 


1.806111 


1.989789 


2.191123 


2.663298 


3.207136 



Yrs 


7 per cent. 


8 per cent. 


9 per cent. 


10 per cent. 


11 per cent. 


12 per cent 


1 


1.070000 


1.080000 


1.090000 


1.100000 


1.110000 


1.120000 


2 


1.144900 


1.166400 


1.188100 


1.210000 


1.232100 


1.264400 


3 


1.225043 


1.269712 


1.296029 


1.331000 


1.367631 


1.404908 


4 


1.310796 


1.360489 


1.411582 


1.464100 


1.518C70 


1.573619 


5 


1.402552 


1.469328 


1.638624 


1.610510 


1 . 686058 


1.762842 


G 


1.500730 


1.586874 


1.677100 


1.771561 


1.870414 


1.973822 


7 


1.605781 


1.713824 


1 . 828039 


1.948717 


2.076160 


£.210681 


8 


1.718186 


1.850930 


1.992663 


2.148589 


2.304537 


2.475963 


9 


1 .838459 


1.999005 


2.171893 


2.357948 


2.668036 


2.773078 


10 


1.967151 


2.158925 


2.367364 


2.693742 


2.839420 


3.106848 


11 


2.104852 


2.331639 


2.580426 


2.853117 


3.161757 


8.478649 


12 


2.252192 


2.518170 


2.812665 


3.138428 


3.498460 


8 . 896975 


18 


2.409845 


2.719G24 


3.065805 


3.452271 


3.883279 


4.363492 


14 


2.578534 


.2.937194 


3.341727 


3.797498 


4.310440 


4.887111 


15 


2.759031 


3.172169 


3.042482 


4.177248 


4.784588 


6.473665 


1() 


2.952164 


3.425943 


3.97G306 


4.594973 


6.310893 


6.130392 


17 


3.158815 


3.700018 


4.327633 


6.054470 


6.895091 


6.866040 


18 


3.379932 


3.996019 


4.717120 


5.559917 


6.643561 


7.689964 


19 


3.616527 


4.815701 


5.141661 


6.115909 


7.263342 


8.612760 


20 


3.869684 


4.660957 


5.604411 


6.727500 


8.062309 


9.646291 



COMPOUND INTEREST. 325 

480. Computations by the table • 

# 

(1) Find the compound interest of $340 for 2 years, at 
6%, compounded semi-annually. 

Solution: The compound amount of $1 for 4 yr. at 3%,' as shown 
by the table, is $1.125609; hence, the compound amount of $340 for 
the same time and rate is 340 X $1.125609, or $382.67. Therefore, 
the compound interest = $382.67 — $340 = $42.67. 

Note. — When the interest is compounded semi-annually, the tabu- 
lar amount at half the annual rate is taken for twice the number of 
years. When it is compounded quarterly, the tabular amount at | 
the rate is taken for four times the number of years; etc. 

EXERCISE CXIII, 

2. Find the compound interest of $1200 for 11 years, at 
7%. 

I 

8. What is the amount of $400 for 12 years, at 4% com- 
pound interest.^ 

4. Find the compound amount of $450 for 15 yr. 6 mo., 
' at3j%. 

5. A man deposits for his son $200 in a savings bank, at 
3^% compound interest. If the deposit is made when the 
son is 1 year old, how much will it be worth when he is 21, 
interest compounded annually.^ 

481* To find the principal 9 when the compound in- 
terest 9 time and rate are given. 

(6) What principal, at 7% compound interest, will 

amount to $52,432 in 4 years .^^ 

Solution: I find from the table that the compound amount of $1 
for the given time and rate is $1.310796; hence, the required princi- 
pal is as many dollars as $1.310796 is contained times in $62,432, 
, or $40. 

7. What principal, at 6% compound interest, will pro- 
duce $2370 in 10 years.? 

8. What sum will amount to $640,405 in 6 yr., at 8%^ 
compounded semi-annually } 
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9. What principal must be invested, at 6% compound 
interest, to yield $1026.54 interest in 3 yr. 2 mo. and 12 da.? 

Notes. — 1. When the principal, amount and time are g^ven, the 
rate may be found exactly or approximately thus: 

Dh'iile the amount by the principal and the quottemi tvill be the 
amoHut of %\ for the given time and rate* In the tabie^ opposite the 
gh^cn number of year a^ find this quotient or the number nearest it in 
vaiue, and oz'er it may be found the rate required. 

2. When the principal, amount and rate are given, the time may 

be found thus: 

1°. Dixndc the amount by the principal. 

2°. If the quotient be found in the table under the given rate, the 
years opposite 'will be the required number of intervals^ but if nor 
found exactly y in the table, take the number next iess^ noting- its defi* 
ciency, its number of years , and its gain during a full interval, 

3°. Divide the deficiency by the interval gain ^ and annex the qnotieni 
to the number of full intervals] the result will be the required time. 

10. Find the time in which $5000 will amount to $9430.46. 
at 8% compound interest, payable semi-annually. 

Solution: $9430.46-5-5000= $1.886092; the amount of $1 at 4%. 
The number next lower in the 4% column is $1.872981, the amount 
for 10 intervals, and is less than $1.886092 by $.013111. 

According to tl>e table,, the gain of an entire interval is $1.947901 
— $1.872981, or $.074920. Now $.013111 ^ $.074920 = /„-; hence 
the time is lG-4% intervals of 6 mo. each, or 8 yr. 1 mo. IJ da. 

11. In what time will $500 amount to $703.55, at b^c 
compound interest.'* 

12. At what rate, by compound interest, will $1000 
amount to $1593.85 in 8 years.? 

13. In what time will $300 amount to $557,401, at 6% 
compound interest.? 

14. At what rate compound interest will any sum double 
itself in 10 years.? 

15. In what time will any sum double itself, at 6% com- 

ound interest? 
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FOREIGN EXCHANGE. 

482. Foreign exchange is the method of making pay- 
ments between different countries. 

483. A set of exchange consists of three bills of the 
same date and tenor ^ Firsts Second^ and Third of exchange. 
They are sent by different mails in order to save time in 
case of miscarriage. When one is paid^ the others are void, 

484. The following is the common form of' a fpreign bill 
of exchange : 

Exchange for JCoOO. Charleston, May 2, 1885. 

At sight of this First of Exchange^ Second and Third 
of the same tenor and dqte unpaid^ pay to the order of 
Henry P. Davis, Five hundred pounds sterlings value 
received^ and charge the same to the account of 

To TRESVANT& Co., London. WiLLiAM D. Leonard. 

The foregoing is the form of the^rs^ bill; in the second and third 
bills, the only change required is the substitution of the word second 
or third lot first. 

Foreign exchange is affected by the course of trade, and also by 
the comparative value of the currencies of the two countries con- 
cerned, both of which are generally included in the quotations of 
exchange. 

485. Exchange with Europe is chiefly done through large 
commercial centres, as London, Paris, Geneva, Amsterdam, 
Antwerp, Hamburg, Frankfort, and Berlin. 

The unit of exchange on London is the pound sterling; on P^ris 
and Antwerp it is the yira«c; o« Berlin, Hamburg and Frankfort it 
\hfour marks. 

486* In quoting exchange on a foreign country, it is cus- 
tomary to quote the value of the money unit of that country 
in U. S. money. 
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These values are published annually by the Secretary of 
the Treasury. Those given on the 1st day of January, 1889, 
are as follows : 



Country. 



Austria 

Belgium 

Bolivia 

Brazil 

Brit. Pos. in N. A. 

Chili 

Cuba 

Denmark 

Ecuador 

Egypt 

France 

German Empire... 

Great Britain 

Greece 

India 

Italy 

Japan 

Liberia 

Mexico 

Netherlands 

Norway 

Peru 

Portugal 

Russia 

Sandwich Islands 

Spain 

Sweden 

Switzerland 

Tripoli 

Turkey 

U. S. of Colombia 



monbtaky 
Unit. 



Florin 

Franc 

Boliviano . 

Milreis 

Dollar 

Peso 

Peso 

Crown 

Sucre 

Pound 

Franc 

Mark 

Pound 

Drachma.. 

Rupee 

Lira 

Yen 

Dollar 

Dollar 

Florin 

Crown ..."... 

Sol 

Milreis 

Rouble 

Dollar 

Peseta 

Crown 

Frarc...y... 
MahbubV. 
Piaster .. :^. 
Peso ; 



Standard. 



Silver 

Gold and silver 

Silver _ 

Gold 

Gold 

Gold and silver 

Gold and silver 

Gold 

Silver 

Gold 

Gold and silver 

Gold 

Gold 

Gold and silver 

Silver 

Gold and silver 

Silver 

Gold 

Silver 

Gold and silver 

Gold 

Silver 

Gold 

Silver 

Gold 

Gold and silver .... 

Gold 

Gold and silver.... 

Silver a 

Gold .-.. 

Silver; 



Valuk nv 

U. S. MONSY. 



$ mS9j 6 

.19,3 

.68 

.54,6 

1.00 
.91,2 
.92,6 
.26,8 
.68 

4.94,3 
.19,3 
.23,8 

4.86, 6i 
.19,8 
.32,3 
.19,8 
.73,4 

1.00 
.73,9 
.40,2 
.26,8 
.68 

1.08 
.54,4 

1.00 
.19, 3 
.26,8 
.19,3 
.61,4 
.04, 4. 
.68 



487. To find the cost of a Mil of exchange. 

(1) What is the cost of a bill of exchange in London for 
JC120 5 s. 6d., exchange being quoted at $4.86? 

Solution : £120 5 s. 6 d. = £120.275. Since £1 = $4.86, £120.275 
= 120,275 X $^-86 = $B84.BSft\, Ktvs. 
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(2) What will it cost in U. S. money to settle a debt of 
18270 francs in Paris, exchange being 5.22 francs to a 
dollar? 

Solution: Since 5.22 francs = $1, 18270 francs are equal to as 
many dollars as 5.22 is contained times in 18270, or $3500, Ans. 

(3) What cost a bill on Berlin for 540 marks, at $.94J, 
brokerage being J% ? 

Solution : Since 4 marks are worth $.945, the worth of 540 marks is 
540 times i of $.945, or $127.58 = cost less brokerage. $127.58 + J% 
of $127.58 = $128.21 -f , Ans. 

488. The nfetbod of finding the Jace of a foreign bill of 
exchange is esseittiplly the same as that of domestic bills. 

(4) What is. the face of a bill of exchange on London, 
bought for $4500, at $4.87^ in gold.? 

Solution: Since $4,875 will buy a bill of £1, $4500 will buy as 
many pounds as $4,875 is contained times in $4500, and $4500 -f- 
4.875 = £923.076, or £923. 1 s. 6 J d.,. Ans. 

EXERCISE CXIV. 

5. What is the face of a bill on Dublin, for which $6500 
was paid in gold, at $4.86? 

6. Find the face of a bill on Geneva, which cost $1500 
gold, exchange 5.16. 

7. Find the cost of a bill for 1000 francs on Antwerp, at 
5. 17 J fr. to ^, dollar, gold at 1% premium? 

8. What would be the cost of a sight bill on Berlin for 
1680 marks, when exchange is quoted at .96^? 

•. What would be the cost in St. Louis of a sight draft 
on Hamburg for 3200 marks, when exchange is quoted at 
.96J? 

10. How large a sight draft on London can be bought in 
New York for $1174,20, when sterling exchange is quoted* 
at 4.89J? 
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11. What will a bill on London for J^200 12 s., payable 
in 60 days, cost in New York, when sterling exchange is 
quoted at 4.85|? 

12. What will a sight draft on London for £dO0 8 s. cost, 

when sterling exchange is quoted at 4.88? 

18. Wishing to pay a bill of £860 15 s. in Liverpool, I 
Siiy a bill of exchange at 60 days' sight on London; what 
does it cost, exchange being at 4.87 and brokerage i% ? 

14. Find the cost of a bill of exchange on Geneva, Switz- 
erland, for 25600 francs, exchange being 5.18 francs to tlie 
dollar, and brokerage J%. 



SFECIFIG 0RAVIT7. 

489, Table of specific gravities of a few well-known 

substances. 



Platinum 22.069 

Gold, pure, cast 19.258 

Mercury, common 13.568 

Lead, cast 11.352 

Silver, pure, cast 10.474 

Copper, cast 8.788 

Brass, cast 8.396 

Nickel, cast 8.279 

Iron, cast 7.207 

Loadstone 4.930 

Ruby, Oriental 4.283 

Garnet, precious 4.230 

J^iamond. average 3.5 >6 

Marble, Parian 2.837 

Emerald of Peru 2.775 

Pearl, Oriental 2.684 

Slate 2.672 

Stone, common 2.520 

Clay 2.160 

Brick 2.000 

Honey 1.456 

Opium 1.337 

Lignum-vitae 1.333 

yood, human 1.045 



Ale (average) 1.036 

Milk « 1.030 

Sea-Water 1.028 

Vinegar 1.026 

Wine, red port .990 

Castor oil > 970 

Linseed oil 940 

Butter _ .942 

Ice 930 

Wax : « .897 

Turpentine, oil of :. 870 

Beech 852 

Ash 846 

Hickory 838 

Brandy 837 

Alcohol, absolute 796 

Maple 755 

Walnut 681 

Elm 600 

Cypress » 698 

Willow 686 

Cedar... 661 

Poplar ~ 888 

\ CoxV 240 
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flRITHMETICAL PROGRESSION. 

490. An arithmetical progression or series is a succes- 
sion of numbers, each of which is greater or less than the 
preceding number by a constant difference. 

(1) 2, 5, 8, 11, 14, etc., is an increasing^ arithmetical progression, in 
which the common difference is 3. 

(2) 27, 23, 19, 15, 11, etc., is a decreasing arithmetical progression, 
in which the common difference is 4. 

There are five elements in every arithmetical progression, viz.: the 
first term («), the last term (/), the number of terms («), the com- 
mon di£ference (r/), and the sum of all the terms (5). The first and 
last terms are the extremes. If any three of these elements are given 
the other two may be found. 

491, To find the Itist term when the first term, com^ 
man difference and number of terms are given. 

(1) If the following increasing progression, 

5, 8, 11, 14, 17, etc, 
were extended until there were 15 terms in all, what would 
the last term be } 

Explanation. — 6, the first term, in~ Operation. 

creased by once 3 gives the second term, 6 -|- (15 — 1)3 = 47, Ans. 
by twice 3 gives the third term, by three times 3 gives the fourth 
term, etc. Hence, 3 increased hy fourteen times 3 gives the fifteenth 
term. 

Formula : I = a -^ (ja — 1) X <^« 

(2) If the following decreasing progression, 

41, 37, 33, 29, 25, etc., 
were extended until there were 10 terms in all, what would 
the last term be } 

Explanation. — 41, the first term, de- Operation, 

creased by once 4 (the common differ- 41 — (10 — 1)4 = 6, Ans. 
ence) gives the second term, by twice 4 gives the third term, by three 
times 4 gives the fourth term. Hence, 41 decreased by nine times 4 
gives the tenth term. 

Formula : I = a — (n — I') X d- 
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Rule. — Multiply the common difference by a number 
less by 1 than the number of terms; add the product to the 
Jirst term of an increasing series^ subtract it from, the first 
term of a decreasing series^ and the result will be the last 
term. 

EXERCISE CXV. 

3. Find the 30th term of the series 4, 9, 14, 19, etc. 

4. Find the 20th term of the series 7, 10, 13, 16, etc. 

5. Find the 10th term of the series 23, 21, 19, 17, etc. 

6. Find the 15th term of the series 71, 68, 65, 62, etc. 

7. Find the 12th term of the series 5J, 8f , 12, etc. 

8. Find the 21st term of the series 103, 100 J, 98, etc. 

9. Find the last term of an ascending series, the first term 
of which is 5, the common difference 3, and the number of 
terms 51. 

10. The first term of a descending series is 200, the com- 
mon difference 3, and the number of terms 47 ; what is the 
last? 

492* To find the first term when the laM term, numr 
ber of terms, and comm^on difference are given* 

By reversing the terms of a series, the last term of an increasing 
series becomes the first term of a decreasing series, and the last 
term of a decreasing series becomes the first term of an increasing 
series. Hence, 

Rule. — Find the first term of an increasing series as 
if it were the last term of a decreasing series^ and find 
the first term of a decreasing series as if it were the last 
term, of an increasing series, 

11. Find the first term of an increasing arithmetical series, 
the last term being 191, the number of terms 45, and the 

'mmon difference 4. 
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12. The last term of a decreasing arithmetical series is 7, 
the number of terms 31, and the common difference 5; 
what is* the first term ? 

18. A man deposited in a savings bank $7 for his son 
when the boy was one year old, and increased the deposit 
by $10 at each subsequent birthday until his son was 21 
years old ; what was the last deposit ? 

493. To find the sum of all the terms when one of the 
extremes f the nuniber of terms, and the cofnfnon differ- 
ence are given* 

(14) Find the sum of the eight terms of the following 

arithmetical progression : 

3, 7, 11, 15, 19, 23, 27, 31. 

Explanation. — The average of any Operation, 

two terms equally distant from the ^ of (3 -j- 81) X 8 = 136, Ans. 
-extremes, as 7 and 27, is J of (3 -f- 31), or 17. Hence, the average of 
all the terms is 17; therefore the sum of the eight terms is 8 X 17> o^ 
136. 




Rule. — Multiply half the sunt^ of the extremes by the 
number of terms. 

Note. — If either of the extremes is not given, find it as in Art. 
491, or 492. 

15. If the first term is 5, the last term 62, and the nuniber 
of terms 20, what is the sum of the terms ? 

16. Find the sum of the integers 1, 2, 3, 4, 5, etc., carried 
to 100 terms. 

17. Find the sum of the odd numbers from 1 to 101 in- 
clusive, of which there are 51. 

Find the sum : 

18. Of 20 terms of the series 2, 6, 10, 14, etc. 

19. Of 37 terms oi the series 165, 1^1, \^1^ ^V.c- 
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20. Of »">0 terms of the series i, f , 1, 1^, etc. 

21. Of 12 terms of the series 1, If, 2J, etc. 

22. A boy saved $.50 the first week, $1.00 the second 
week* $1.50 the third week, and so on; how much had he 
at the end of the vear.^ 

2S. A falhng body descends 16^ ft. the first second, 3 
times this distance the next, 5 times the next, .and so on ; 
(1) how far does it fall the 80th second? (2) How far does 
it fall altogether in 30 seconds ? 

24. Find the sum of $800, $800 plus its interest for 1 yr., 
$800 plus its interest for 2 yr., and so on to $800 plus its 
interest for 5 yr., rate of interest being 5%. 

25. A laborer agreed to work for $12 a month, payable 
at the end of each month ; after working 12 months, and 
receiving no pay, how much is he entitled to, at 6% interest? 

26. What is the annual interest of $450 for 20 yr., at 8%? 

GEOMETRICAL PROGRESSION. 

494. A geometrical progression or series is a succession 
of numbers that increase or decrease by a constant multi- 
plier, called the ratio. 

(1) 8, 6, 12, 24, etc., is an increasing geo^ietrical progression, in 
which the ratio is 2. 

(2) 81, 27, 9, 3, etc., is a decreasing geometrical progression, in 
which the ratio is J. 

There are five elements in erery geometrical progression, viz: the 
first term (rt), the last term (/), the number of terms («), the ratio 
(^), and the sum of all the terms (5). 

495. To find the Itist ter^n when the first term, the 
ratiOf and the number of te'inns are giveum 

(1) If the following geometrical progression 

3, 6, 12, 24, etc., 
^ extended until there are 8 terms in all, what will the last 
be? 
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Explanation. — The first term multiplied Operation, 

by 2^ (the ratio) gives the second term; 3x2'*'"^= 384 Ans. 
multiplied by 2^ gives the third term; 

multiplied by 2^ gives the fourth term, etc. Her e, the first term 
multiplied by 2® "" ^ (the ratio raised to a power w ose exponent is 
less by 1 than the number of terms) gives the eightl- erm. 



Formula : Z = a X ^ 



n- 1 



Rule. — Multiply the Jirst term by the ratio raised to a 
fower whose exponent is less by 1 than the number of terfns; 
the product will be the last term. 

Notes. — 1. When the progression is decreasing the ratio is a 
proper fraction, and may be found by dividing the second term by 
the first. 

2. When the last term is given instead of the first, the first may bd 
found by reversing the series, and applying the above rule, remem- 
bering that reversing the series inverts the ratio. 

EXERCISE CXVI. 

Find the 

2. 9th term of a geometrical progression whose first term 
is 5, and ratio 4. 

8. 8th term of a geometrical progression whose first term 
is 28672, and ratio J. 

4. 7th term of the series 5, 10, 20, etc. 

5. 12th term of the series 64, 32, 16, etc. 

6. 6th term of the series 2, 5, 12J, etc. 

7. 6th term of the series 3|, 2J, IJ, etc. 

8. A man sold 12 hogs; for the first he received 1 ct., for 
the second 2 cts., for the third 4 cts., etc. ; what did he re- 
ceive for the 12th hog ? 

9. What is the amount of $600 for 4 years at 5%, com- 
pounded annually.!^ 

Suggestion: Ratio = 1.06, number of terras = ^, 
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496. To find the sum of all the terms tvhen one 
the exi rt 9n e8f the ratiOf and the number of tertns 
gi^'rn* 

(9) Find the sum of 2, 6, 18, 54, 162. 

Solution. 

Let a = 2 + 6 -f 18 + 54 -f- 102. 

Multiply by 8, 8» = 6 -f 18 -f- 64 -f- 162 -f 8 X 162. 

Subtract the first equation from the second, 

(3 — 1) X «= 8 X 162 — 2 

Divide by (8 — 1) a= ^ __ l = 242, Ans. 

Formula : 8 = ^ X I — a^ 

r — 1 

RuLK. — Multiply the last term by the ratio^ subtract the 

Jirst term from the product^ and divide the remainder by 

the ratio less 1. 

10. The first term is 4, the ratio 3, and the last term 972 ; 
what is the sum of the terms? 

11. A man bought 12 sheep, paying 2 cts. for the first, 6 
cts. for the second, and so on; what did he pay for all? 

Find the sum : 

12. Of 9 terms of the series 1, 3, 9, etc. 
18. Of 7 terms of the series 8, 20, 50, etc. 

14. Of 10 terms of the series 32, 16, 8, etc. 

15. The first term of a decreasing series is 972, the last 
term 4, and the ratio ^ ; find the sum of the series. 

16. How large a debt may be discharged in 11 months by 
paying 10 cts. the first month, 30 cts. the second month, 90 
cts. the third month, and so on? . 

17. A man deposited in a savings bank $500 for his son 
when the boy was 15 years old, and $500 each subsequent 
birthday until his son was 21 years old ; what amount did 

bank then owe the son, allowm^ 6Yo compound interest? 
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ANNUITY. 

497* An annuity is a sum of money to be paid regularly 
«t stated periods* 

498. A certain annuity is an annuity that continues for 
specified time. 

499. A contingent annuity is an annuity, the payment 
o£ which is dependent upon some particular circumstance. 

600. A perpetual annuity is an annuity that is to con- 
inue without specified limit. 

An annuity is said to be in possession when there is a present claim 
n it; in reversion or deferred when the claim upon it begins in the 
iture. 

601. The present ivorth of an annuity is the sum that 
Ijin the given time and at the given rate amounts to the sum 

of all the payments, with the interest on each from the time 
it is due until the annuity ceases. 

502. The amount or final value of an annuity is the 
sum of all the payments, with interest on each until the 
annuity ceases. 

503* To find the amount of an annuity at simple 
kUerest* 

(1) What is the amount of an annuity of $600 for 5 years, 
• at 5% simple interest? 

Explanation. — ^From the time the first Operation, 

payment is due until the last payment is $600 -f $720 
due is 4 yr. ; that is, the first payment 2 ^ ^ 

draws 4 years' interest; the second 3 years' interest; the third, 2; the 
fourth, 1, and the fifth draws no interest. These amounts form a 
decreasing arithmetical progression of 5 terms, of which the first is 
$$00 plus its interest for 4 years, or $720, and the last $600, the com- 
mon difference being $30, or the interest of $600 for 1 year. The sum 
of the series is the amount or final value of the annuity. 
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EXERCISE CXVII. 

2. What is the amount of an annuity of $1800 for 10 3rr., 
at 8%? 

3. If a clerk saves $500 a year, and invests it at 6% simple 
interest, what will he be worth in 20 years ? 

4. What will the rent of a farm, at $1500 a year, amount 

to in 12 years, if the rent when received is invested at 5%? 

Note. — When the periods and payments are equal, the balance 
due on notes or accounts, according to the mercantile rule (854), 
may be easily computed by the principles of annuities at simple 
interest, as in the following example: 

6. A merchant bought goods, Jan.l, to the amount of 
$1500, and paid $120 at the end of each month ; how much 
did he owe at the beginning of the next year, at 5% interest? 

504. To find the amount of an annuity at compound 
interestm 

(6) What is the final value of an Annuity of $500 for 6 
years, at 4% compound interest? 

Explanation. — From the time Operation. 

when the first paj-ment is due until $500 X 1-Q^^ —$500 
the last payment is due is 5 years; .04 ^^ ^o6lbAy 

that is, the first payment draws compound interest for 6 years. The 
second payment draws compound interest for 4 years; the third, 8 
years; the fourth, 2 years; the fifth, 1 year; and the sixth draws no 
interest. These amounts, taken in reverse order, form an increasing 
geometrical series of 6 terms, the first of which is $500, and the ratio 
1.04:. The sum is found as explained in geometrical progression. 

7. What is the amount, at 6% compound interest, of an 
annuity of $800 for 8 years? 

8. A man deposited $1000 a year for 6 years ir a savmgs 
bank that paid 4% compound interest; what amount was 
due him? 

9. If a person saves $500 a year and invests it at 5% com- 
pound interest what will he be worth in 20 years ? 
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10. What is the amount, at 5% compound interest, of an 
annuity of $2000 for 10 years? 

Note. — When the periods and payments are equal, the balance 
due on notes, according to the U. S. Rule (353), may be easily com- 
puted by the principles of annuities at compound interest, as in the 
next example : 

11. A man gave his note for $10000, on which he made 
annual payments of $1500 each for 6 years ; how much was 
then due, allowing 6% compound interest on principal and 
payments ? 



505« Amount of $1 annuity, at compound interest, from 
1 year to 25, inclusive. 



Yrs 


3 per cent. 


35^ P€f cent. 


4 per cent. 


5 per cent. 


6 per cent. 


7 per cent. 


1 


1.000 000 


1.000 000 


1.000 000 


1.000 000 


1.000 000 


1.000 000 


2 


2.030 000 


2.035 000 


2.040 000 


2.050 000 


2.060 000 


2.070 000 


3 


3.090 900 


3.106 225 


3.121 600 


3.152 500 


3.183 600 


3.214 900 


4 


4.183 627 


4.214 943 


4.246 464 


4.310 125 


4.374 616 


4.439 943 


5 


5.309 136 


5.362 466 


5.416 323 


5.625 631 


5.637 093 


6.760 739 


6 


6.468 410 


6.550 152 


6.632 975 


6.801 913 


6.975 319 


7.153 291 


7 


7.662 462 


7.779 408 


7.898 294 


8.142 008 


8.393 838 


8.654 021 


8 


8.892 336 


9.051 687 


9.214 226 


9.549 109 


9.897 468 


10.259 803 


9 


10.159 106 


10.368 496 


10.582 795 


11.026 564 


11.491 316 


11.977 989 


10 


11.463 879 


11.731 393 


12.006 107 


12.577 893 


13.180 795 


13.816 448 


11 


12.807 796 


13.141 992 


13.486 351 


14.206 787 


14.971 643 


.15.783 699 


12 


14.192 030 


14.601 962 


15.025 805 


15.917 127 


16.869 941 


17.888 461 


13 


15.617 790 


16.113 030 


16.626 838 


17.712 983 


18.882 138 


20.140 643 


14 


17.086 324 


17.676 986 


18.291 911 


19.598 632 


21.015 066 


22.550 488 


15 


18.598 914 


19.296 681 


20.023 588 


21.578 564 


23.275 970 


25.129 022 


16 


20.156 881 


20.971 030 


21.824 531 


23.657 492 


25.670 628 


27.888 064 


17 


21.761 688 


22.705 016 


2.3.697 512 


25.840 366 


28.212 880 


30.840 217 


18 


23.414 435 


24.499 691 


25.645 413 


28.132 385 


30.905 653 


33.999 033 


19 


25.116 868 


26.357 180 


27.671 229 


30.539 004 


33.759 992 


37.378 965 


20 


26.870 374 


28.279 682 


29.778 079 


33.065 954 


36.786 691 


40.995 492 


•21 


28.676 486 


30.269 471 


31.969 202 


35.719 252 


39.992 727 


44.865 177 


22 


30.536 780 


32..328 902 


34.247 970 


38.505 214 


43.392 290 


49.005 739 


23 


32.452 884 


34.460 414 


36.617 889 


41.430 475 


46.995 828 


53.436 141 


24 


34.426 470 


36.666 628 


39.082 604 


44.501 999 


50.816 577 


58.176 671 


25 


36.459 264 


38.949 857 


41.645 908 


47.727 099 


54.864 512 


63.249 030 
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606. Present worlh of $ 
from 1 year to 50, inclusive 



S.243137 

B!73374a 

siiiosae 

8.780477 
6.385074 

.0 [sea 133 



annuity, at compound interest, 



7.9426S6 
e.3fl76Sl 
e.74fi4GS 
B. 1079 14 

9.1166ta 

io!oo9oa7 

iulfi94011 



17.68349* 
17.8738 S2 
- 8.1*7948 
.8.411198 
18.8S1813 



10.142579 
..■!5844es 
.9.7 927 71 

9.H93l).^a 



10.809978 

ii!osi07a 

ll!207783 



13.n31814 

12.7637fl0 
12.864009 
12.947872 



.3.4B2449 
.3.608982 
^3.S079oe 

i3.eo603a 

1 3.650030 
1 3^7 3047* 



L1.SG4S6S 
11.717193 



,043240 
[2i 10 8*03 
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Calculations by the Table. 

507. To find the present worth of an annuity 9 at 
compound interest* 

(1) What is the present worth of an annuity of $100 for 

9 years, at 6%. 

Explanation. — I find from the Operation, 

table that the present worth of 100 X $6.801692 = $680.1692. 

an annuity of $1 tor the given time and rate is $6.801692; hence, the 
present worth of an annuity of $100 is 100 X $6.801692, or 
$680.1692. 

Rule. — Multiply the present worth of an annuity of $1 

for the given time and rate by the nutnber of dollars in the 

given annuity. 

EXERCISE CXVIII. 

2. Find the present worth of an annuity of $500 for 10 
years, at 5%. 

8. What is the present worth of an annuity of $1000, to 
continue 15 years, at 8% ? 

4. A gentleman wishes to purchase an annuity, which 
shall afford him, at 7% compound interest, $500 a year, for 
ten years ; what sum must he deposit in the annuity office to 
produce it? 

6. If a widow be entitled to $250 a year, payable semi- 
annually, from a fund, for 8 years, what is its value at pres- 
ent, at 8% compound interest.'* 

508. To find the annuity when the present worthy time 
and rate are given* 

(6) The present value oftan annuity for 4 years, at 6 % 
compound interest, is $207.90; what is the annuity? 

Explanation. — Since the present Operation, 

value of an annuity of $1 for the 207.90 -^- 3.465 = 60 

given time and rate is $3,465, an annuity whose present value is 
$207.90 is as many dollars as $3,465 is contained time«> \w^Ttft1 a^^ cix 
$60. 
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Rule. — Divide the given f resent worth by the present 
worth of an annuity of %\ for the given time and rate^ and 
the result will be the annuity required. 

Note. — When the amount of an annuitjr, the time and rate, are 
given, the annuity may be found by dividing the given amount Ity the 
amount of $1 for t/ie^ven time and rate, 

7. The present value of an annuity, to be continued 10 
years, at G % compound interest, payable annually, is 
$3(580.04 ; required the annuity. 

8. How much a year should I pay to secure $15,000 at the 
end of 17 years, interest 1 %} 

9. A man sells a farm for $6000 ; if this amount is paid 
in 11 equal annual payments, at 6% compound interest, 
what will be the value of each payment.'* 

10. What amount must I deposit annually in a savings 
bank in order that it may amount to $6000 in 11 years, at 

fo compound interest.'* 



BUILDING flSSOCIflTIONS. 

509. Building associations have for their object the 
accumulation of a fund from which the members can obtain ^ 
the means to purchase lots and build, buy or repair houses. 

610. The shares are usually estimated at $100 each, and 
are paid for in monthly installments of $1 per share. 
When the accumulated payments are sufficient, the funds 
are offered at auction, and given to the member paying the 
largest bonus or discount. Interest on the loan thus made is 
paid at the same time as the monthly or periodical dues, 
and the loans are secured by mortgage on real estate. Gen- 
erally, on all sums not paid when due, a fine of 5 or 10 per 

cent is imposed. 

The association closes when the total amount received is sufficient 
to give each member the amoutvX. ot\^\w\>\\'3 ^^x^^^ >a:^Tv. 
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*' As promotive of habits of economy, and as affording means of 
profitable investments, these associations have been highly success- 
ful. The chief benefit, however, is derived from the increase in the 
value of the property purchased, and in the convenient form in 
which payments are made. Practically, these associations have 
given homes to hundreds who would otherwise never have owned 
them.'* 

Note. — In the following problems, the shares are supposed to be 
$100 each, the monthly payment on each share $1, and the rate of 
interest 6%. 

61 !• To find ilie cost of a share at simple interest. 

(1) What is the cost of a share in an association which 

has been in operation 5 years? 

Explanation. — 60 payments of $1 Operation, 

each have been made, = $60. The 59 X $.005 = $ .295 

owner has lost the use of the first pay- 30 X $'295 = $ 8.85 

ment for 59 mo.; of the second, 58 60 X $1- = $60. 
mo.; of the third, 57 mo., etc., which $68.85, Ans. 

loss = $8.85. See Art. 503. Hence the entire cost to the owner is 
$68.85. 

Rule — Multiply the interest of the monthly payment for 
one month by the number of months^ less 1, and this pro- 
duct by half the number of months^ and to the result add 
the product of the monthly paym,ent by the total number of 
payments, 

EXERCISE CXIX. 

2. Find the cort of 10 shares for 66 months. 

8. A owns 20 shares in a building association which has 
been in operation 3J years; what has A's investment cost 
him up to date.? 

512* To find the rate of discount at ivhich stock may 
be sold without loss. 

4. At what rate of discount may the stock in example 2 
be sold without loss.? 

Solution. — The nominal value of the shares is $1000, and the cost 
$767.26; the latter is 76.7+% of the former; htwc^^ \V\^ \^\&^V 
discount Is 100^ — 76.7 +%, or 23.2 -\-%, Kti^. 
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RuLK. — Find what per cent the cost of the skmres is of 
their nominal value^ and subtract the result frvtm 100 fer 
cent, 

5. Find the rate o£ discount at which the stock in euunplc 
W muy be sold without loss. 

tt. At what rate of discount may 30 shares be sold witfaoot 

loNKf at the expiration of 82 months? 

None. — At 0% Himple interest the cost of a share will be equal to 

iU par vuluc ($100), in about 82.98 months. 

513. To find the coift of a loa/n at Htmpie 



NoTB. — Only the approximate cost of a loan can be determined 
before the abwociation closes; for, it is impossible to luMom tbe exact 
time the aKsocfation will continue, owing to the Tariatioiis ci dis- 
counts, number of borrowers, etc. From 5 to 6 rears, nnder tbe 

conditions stated, is the usual time. 

(7) A member of an association who owns 12 shajies, 
borrows $800, 68 months before the association closes ; find 

the cost of the loan at the close. 

Solution. — The monthly payments are $12 ($1 per share) plus $4 
(1 month's interest of $800), or $16. That is, 68 pajments of $16 
each are made, of which the borrower loses the interest of the first 
for 67 mo.; of the second, for 66 mo., etc. Hence, the cost to the 
borrower is 

(1) 68 payments, $16 each S1068. 

(2) Int. of $16 for 67 mo., 66 mo., etc 1 182.24 

Cost of loan $1270.24 

8. A member who owns 20 shares secures a loan at a dis- 
count of 25% 61 months before the association closes; find 
the cost of his loan. 

9. A held 30 shares and effected a loan at 35% discount 
74 months prior to the closing of the association ; hoi^ much 
had his loan cost him at the close ? 

10. An association was in operation 66 months ; at Ae exr 
ration of the 15th mont\\ a metc^w n^Vo owbr^ ^ tScAxes 
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secured a loan at 20% discount ; what was the cost of the 
loan at the close of the association ? 

11. A holds 20 shares and secures a loan at 70%^ with 
which he builds a house ; required the cost of the house at 

the end of 66 months. 

Notes. — 1. The cost of a share or loan at compound interest may 
be found in accordance with Art. 5C4, or by the table on page 339. 

2. When the time and rate are known, the present worth of a share' 
or loan at compound interest, may be determined by the table on 
page 340. 

EXTRACTION OF ANY ROOT. 

• 

614. When the index of the root to be extracted is a com- 
posite number, the root may be obtained by extracting suc- 
cessively the roots denoted by the factors of the given index. 

Thus, the 4th root may be obtained by taking the square root of 

the square root ; the 6th root, by taking the cube root of the square 

root; etc. 

/ — ^^ 

(1) t/266 = i/ i/256 = l/l6 = 4. 



/- 



(2) M5626 = V 1^15626 = ^^126 = 6. 



1. What 

2. What 
8. What 
4. What 
6. What 



EXERCISE CXX. 

s the fourth root of 68719476736.? 
s the sixth root of 11390625.? 
s the ninth root of 262144.? 
s the fourth root of 1.08.? 
s the sixth root of 11 .? 



HOENEE*S METHOD. 

515. Horner's method, named from its inventor, W. G. 
Homer, Esq., of Bath, England, is a simple and elegant 
process, and may be advantageously applied in extracting 
any rsoot, whether the given number be a perfect power or 
not, 0nd the given mdeii a prime or composMe xwxTt^et, 
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ol6« To extract any root of a number* 

(6) What is the cube root of 77308776? 

Operation. 

. 77,308,770 Explanation. 

4 16 64 The greatest cube contained 

"4 16 13308 in the left-hand period is 64, 

4 32 10088 whose root, 4, I write as the first 

~8 4800 8220770 figure of the answer. This fig- 

4 244 3220770 ure 4 I write under the cipher 

120 5044 of the first column; and adding 

3 248 it to the 0, obtain 4 ; this sum multiplied bv the 

T22 629200 4 gives 10, which I write under the next to 

2 7590 the right, and adding it to the 0, obtain 16. 



124 530796 This sum I also multiply by the 4, write the 

2 product, in the last column under the left- 

1260 hand period, 77, of the given number, sub- 

6 tract 64 from 77, and obtain 13, rem. 



1266 

Again, I add the 4 to the last term, 4, of the 1st col., obtaining 8; 
and the result, 8, multiplied by the 4 gives 32, which I write under 
the last term, 16, of the 2d col , and, adding, obtain 48. 

Ag^in, I add the 4 to the last term, 8, of the 1st col. and obtain 12. 

I now annex one to 12, two 0*s to 48, and to the remainder, 13, 
annex the next three figures of the given number. 

To obtain the next figure of the root, I take the last term ot the 2d 
col., 4800, for a trial divisor, and the last term of the 3d col., 13308, 
for a dividend; and dividing, obtain 2. 

I now proceed with the 2 just as I did with the 4. Thus: 

I add 3 to the last term, 120, of the 1st col., multiply the result, 
122, by 2, add the product, 244, to the last term of the 2d col. and 
obtain 5044, which sum I also multiply by 2, and subtract the product, 
10088, from the last term of the 3d col., which leaves a rem. of 8220. 

Again, I add the 2 to the last term, 122, of the 1st col., multiply the 
sum, 124, by 2, add the product, 248, to the last term of the 2d col. 

Again, I add the 2 to the last term of the 1st col., and obtain 126. 

I now annex one to 126, two O's to 6292, and to the last teri^of 
the 3d col. annex the next period of the given number. 

To obtain the next figure of the root I divWe, as before, thej last 
term of the 3d col., 3220776, by the last term of the 2d col., and obtilainO. 

I now proceed with the 6, as with the 4 and 2, and since ther^piioo 
remainder, the required root \s \'i^. 
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Rule. — Co?nmence as many colufnns as there are units in 
the exponent of the root to be extracted^ by writing the given 
number as the head of the right-hand column^ and a cipher 
as the head of each of the others. 

Separate the given number into as many periods as possi^ 
ble of as many figures each as the exponent of the root 
requires; and havifig found the nearest root of the left- 
hand period^ write it as the first figure of the required 
root. 

Write this figure in the first column^ and^ having added 
it to what stands above it^ multiply the sum by the same 
figure^ and write the product in the second column; add^ in 
like manner^ in the second column ^ and multiply the sum, by 
the same figure^ writing the product in the third column; 
and so proceed^ writing the last product in the last column^ 
and subtracting it from what stands above it. 

Then add the same figure to the last ter7n of the first 
column^ multiply the sum by the saine figure^ and add the 
product to the last term of the second column; and so on^ 
writing the last product in the last column but one. Repeat 
the process^ stopping each time with one column farther to 
the left^ till the last product shall fall in the second column. 

Add the figure found for the root to the last term, of the 
first column; annex one cipher to the last number in the 
first column^ two ciphers to the last number in the second 
column^ and so on; and to the last number in the last column 
bring down the next period for a dividend. 

Take the last term, of the colufnn next to the last for a 
trial divisor^ and see how often it is contained in the divi- 
dend^ and write the result as the next figure of the root. 

Add this figure to the last ter^n of the first column^ multi- 
plying the su7n by the same figure^ ad,d^ tKc j^roduct to iKe 



348 APPENDIX. 

second column^ and so on; proceed as before^ till all the 
periods have been brought down^ or an answer sufficiently 
exact has been obtained. 

Notes. — 1. When any dividend will not contain its corresponding 
trial divisor, write a cipher in the root, bring down to the dividend 
another period, annex an additional cipher to the last term of the 
first column, two additional ciphers to the last term of the second 
column, and so on; and use the same trial divisor as before, increased, 
however, by the additional ciphers. 

2. When the given number does not have an exact root, periods of 
ciphers may be annexed. 

7. What is the cube root of 92959677? 

8. What is the cube root of 25 ? 

9. What is the fifth root of 14348907 } 

10. What is the fourth root of 97.41-? 

11. A troy pound contains 5760 grains ; what would be 
the scale if it were uniform in passing from gr. to pwt., 
from pwt. to oz., and from oz. to lb. ? 

DUODECIMALS. 

» 

517« Duodecimals is a system of numbers whose scale is 
12. Its principal application is by artificers in estimating 
areas and volumes. 

618. The foot is the principal unit. It is divided and 
subdivided according to the following 

TABLE. 

12 fourths ("") = 1 third, written 1'". 

12 thirds = 1 second, " 1". 
12 seconds =• 1 inch, or prime, ** 1'. 

12 primes = 1 foot, " 1 ft. 
Moltiplicatioii of DnodecimalB. 

(1) Find the area of a table 6 ft. 10' by 3 ft. 8'. 

Explanation. — Beginning at the Operation. 

right, I say 8' X 10' = 80" = T 6", 6 ft. 10' 

write j6" to the right and carry 7'; 3 ft. 8' 

8' X 6 ft. = 48', + 7' = 55' = 4 4 sq. ft. 7' 

sq. ft. 7', I next multiply 6 ft. 10' 20 sq. ft. 6" 

by 3 ft. and obtain 20 sq. it. ^', ^S^c^ft. 1' 6 
then add the partial producU, 



ft 



90 
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EXERCISE CXXI. 

2. Multiply 14 ft. 8' by 1 ft. 2'. 

3. Multiply 13 ft. T 8" by 6 ft. 5'. 

4. Multiply the square of 5 ft. 10' by 4 ft. 8'. 

6. How many square feet in a stage 9 ft. 6' by 3 ft. 5' } 
6. A rectangular bin is 9 ft. 6' long, 4 ft. 8' wide, and 3 ft, 
4' deep ; find its solid contents. 

CflLENDflR. 

519. To find the day of the week corresponding to 
any given date of the nineteenth century. 

Rule. — I. Multiply the last two figures of the f receding 
year by IJ, rejecting fractions^ if any^ and to the product 
add the day of the months and \for January^ ii for Pebru- 
ary^ 4. for March ^ ^ for Aprils 2 for May, 5 for June^ 
for July, ^ for August, 6 for September, 1 for October, 4 
for November, and 6 for December > 

II. Divide the sum by 7, and the day will be indicated by 

the remainder, thus: no rem,ainder denotes Tuesday; 1, 

Wednesday; 2, Thursday ; 3, Priday, etc. 

Note. — For dates after February in leap years, always increase the 
remainder by 1. 

(1) On what day of the week was Nov. 7, 1861? 
Solution : 60 X I4 = 76; 75 + 7 + 4 = 86; 86 -^ 7 = 12 quo. and 
2 rem. Hence, Thursday, Ans. 

EXERCISE CXXII. 

2. On what day of the week was June 16, 1844 ? 
8. On what day of the week was April 19, 1889? 
4. On what day of the week were you born ? 
6* On what day of the week was Gen. R. E. Lee bom, 
Jan. 19, 1807? 



350 APPENDIX. 



MISCELLANEOUS PROBLEMS. 

Note. — Each of the following exercises may be taken up imme- 
diately after completing the chapter having the same subject matter. 

INTE&EBS— I. 

EXERCISE CXXIII. 

620. 1. A farmer had $1768, of which he gave $175, 
$238.25 for 2 mules, and $369.50 for a carriage; how much 
had he left ? 

2. A gentleman gave $2700 to his three sons ; to the first 
he gave J of the whole, lacking $75 ; and to the second he 
gave $40 less than to the first; how much did the third 
receive ? 

3. A merchant in 4 days collected, respectively, $6384, 
$3752, $4564 and $1384; in the mean time he paid out 
$3564 ; find the difference between his receipts and ex- 
penses. 

4. A man started on a journey of 7689 miles; the first 
month he traveled 189 miles farther than he did the second 
month, and the third month he went 561 miles farther than 
he did the first month ; if he traveled 1250 miles the third 
month, how far had he then to go ? 

6. How many times can five hundred sixty-three be sub- 
tracted from two thousand eight hundred fifteen before 
nothing will be left.^ 

6. What sum is that, from which if you take $42371 the 
remainder will lack $176.05 of being $19289? 

7. What number added to the sum of 6389 and 6984 will 
make 18864? 

8. An orchard contained 180 apple trees, 72 peach trees, 
and 56 pear trees, but during a storm J of the apple, J pf 
the peach and ^ of the pear trees were blown down ; how 
lanv trees were left? 
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9. What is the average monthly wages of a clerk who re- 
ceives $36 a month for the first 3 months, $48 a month 
for the next 4 months, and $60 a month for the next 5 
months ? 

10. Forty-five cows, at $9 a head, are worth how much 
mere than 8 acres of land, at $32 pei acre? 

11. A grocer bought 21 barrels of flour, of which he sold 
16 barrels at $7, and the remainder at $3, and gained $22 ; 
what did the flour cost per barrel ? 

12. A farmer packed 204336 !b. of lint cotton in bales 
of 528 lb. each, and sent it to market in 43 equal loads ; 
how many bales were there in each load ? 

18. A drover sold 324 mules ; had the average price been 
$12 more he would have received $42768 for all ; what was 
the average price ? 

14. A man sold 378 acres of land for $2884.14; how 
much would he have received had the number of acres been 
342 more, and the price per acre $2.51 less? 

15. A farmer has two fields containing 725 and 243 acres ; 
the first field is worth $9135, and both are worth $18126; 
how much more per acre is the second worth than the first ? 

16. One of the divisors of 368109 is 63; find another 
integral divisor. 

17. One of the divisors of 25542 is 43 ; find all the other 
integral divisors less than 43. 

18. A man has 2 droves of cattle ; the first drove is worth 
$1564, at $23 a head, and the second $1688.40, at $26.80 a 
head ; find the average price per head of both droves. 

19. All the prime divisors of a number are 2, 3, 7, 11, 23; 
name the only three integers between 65 and 80 that are also 
exact divisors of the number. 

20. Find the valu« of 8 -J- 28 X 40 X ^ ^ ^^- 
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21. The product of 96, 22 and one other number is equal 
to the product of 704 and 9 ; what is the other number? 

88. What is flour worth per barrel if 126 barrels of it will 
pay for 14 loads of com, each containing 28 sacks of 3 
bush«ls each, worth $.75 a bushel? 

2S. Find the G. C. D. of 464320 and 18945. 

24. The G. C. D. of 130 and another number is 26, and 
their L. C. M. is 910; find the other number. 

25. Find the only four integers, less than 1000, which, 
when divided into 13078, will leave a remainder of 65. 

26. A row of trees planted at equal distances from each 
other is 1891 fL long ; required the least possible number of 
trees in all if one of them is 427 ft. from one end of the 
row, and another 671 ft. from the other end. 

27. Four wheels, whose circumferences are 27, 35, 63 and 
81 inches, are connected by a system of gearing ; how many 
revolutions from any given position must each wheel make 
before they all will be in the same position ? 

28. A man went from A to B, then from B to A, and then 
from A to B, at the rates of 36, 15 and 48 miles per day, 
respectively, and traveled the distance each time in an exact 
number of aays ; find the least possible distance from A to B. 

29. A fox is 60 ft. ahead of a hound, but the hound runs 
12 ft. while the fox runs 10 ft. ; how far will the hound run 
before he overtakes the fox ? 

» 

SO. The product of 1807 by one number is equal to the 
product of 1105 by another number; find the least values of 
the two numbers. 



EXERCISE CXXIW 
531. SI. Find the sum of 3. 2), | and Sif. 
SS. How many fourths \n \. \. \ ^aiud ^? 
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•33. What uumber added to the sum of f , ^ and 4^^ will 
produce ^l^^' 

34. 68f plus a certain number is equal to 199^| — 47i^ ; 
find the number. 

35. A man started on a journey of 289|J^ miles; after 
traveling 125JJ and 85^^ miles, how much farther had he to 
go? 

36. A man cut 42^ cords of wood, and after reserving 
6f cords for his own use, sold the remainder at $3 J per cord ; 
what did he receive for it ? 

37. A bought y^ of 48| yd. of velvet, at $3| a yard ; what 
did it cost him ? 

38. What cost 38| tons of hay, at $15 J a ton? 

39. Multiply f of 18^^ by f of 24J. 

40. Divide 2f by J of 3f . 

41. How many pounds of sugar can be bought for 
$6.21^5^, at 9J cts. per pound ? 

42. Smiplify ^ZTd^ 

"^43. Divide fgx — l"! by iV 

/ 1 -f i\ / 5 \ 

44. Reduce 1 -j — ? — ''" [^ ~l~ i -l i p^ ^ decimal. 

45. Add ;5-:p-| to ^^—^ . 

46. B is J older than A, and \ younger than C, and C is 
12 years older than A ; what are their ages? 

47. A and B together have $550, and f of A's money 
equals ^ of B's; how much has each? 

48. After paying out J and ^ of my money, I had $16 
more than T had spent ; what had I al fttsV"^ 
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41K Four years since my age was j^^ of what it will be 4 
years from now ; how old am I? 

W). A, H and C together receive $94 for doing a work 
which A alone could do in C days, B in 8 days, and C in 10 
davNi how much is each entitled to? 

» 

51. A and H each receive $1.50 per day ; A works 5 days 
out of 7, and H I) days out of 5 ; after a certain time both 
together receive $276 ; how much would each have received 
had tlr;y worked regularly? 

52. A traveler who goes at the rate of 22 miles in 4 hours, 
is followed after 5 hours by another, who goes at the rate of 
l)H miles in (> hours ; in how many hours will the second 
overtake the first? 

5ft. A man went to town and back in of hours; in going 
he traveled at the rate of 8 miles per hour, and in returning 
at the rate of (> miles per hour ; how far was it to town ? 

54. In still water A and H can row a boat at the rates of 
.'ij and 4jj miles per hour, respectively; how long will it take 
both together to row a boat li) miles up a river which flows 
at the rate of >)^ miles per hour. 

55. A crew, which can pull at the rate of 14 miles down 
stream, finds that it takes 4 times as long to come up the 
river as to go down ; at what rate per hour does the stream 
How, and at what rate could the crew row in still water? 

56. J of A*s age is equal to ^ of B*s, | of B's«is equal to 
{^ of C's, and C is 18 years older than A ; what is the age 
of each? 

67. A speculator bought two farms at an average price of 
$15,345 per acre; he sold one for $300,625 at $16.25 per 
acre, and the other for $615.15625, at $15,875 per acre; 
how much did he gam? 
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68. A farm was bought at $42.75 per acre; .6 of it was 
sold at $54.50 per acre, .6f of the remainder, at $65.6 per 
acre, and the remainder, 60.4 acres, at $75.75 per acre ; 
what was the gain ? 

59. A. man can go around an island in an exact number 
of minutes by traveling at the rate of G.75 chains in 2 min., 
or 17.1 ch. in 4 min., or 26.4375 ch. in 5 min. ; required the 
least possible distance around the island. 

60. At what times between 5 and 6 o'clock is the minute 
hand of a watch perpendicular to the hour hand ? 

DENOMINATE NUMBEBS-III. 
EXERCISE CXXV. 
522. 61. Reduce 2J 3 to the fraction of a pound. 

62. Reduce .00694"^ to seconds. 

63. Find the cost of 27 T. 18 cwt. 3 qr. 15 !b. 12 oz. of 
fertilizer, at $24.10 a ton. 

64. A field is 168 rd. long and 8GJ rd. wide ; what is it 
worth at $12.80 an acre? 

66. Find the sum of 2 yd. 2 ft. 9f in., 16.54 in., 2.376 ft., 
in. 19 yd., and | yd. 1^ ft. J in. 

66. A boy sold f bu. ^ pk. J qt. | pt. of berries at 5 cts. 
per pint ; what did he receive for them ? 

67. How much more will it cost to build a fence 144.86 nl. 
long than one f mi. long, at $2 per rod ? 

68. If ^ of a troy pound of tobacco is worth 12 cts., what 
is it worth per ib. avoirdupois.^ 

69. The complement of an angle is the difference between 
the angle and a quadrant ; find the complement of 72° 23' 
26.25". 

70. A boy had jC20 ; after spending ^9 18 s. 6J d. he in- 
vested the remainder in oranges at 30d. per dozen ; bow 
many oranges did he buy ? 
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71. How many loads of 16 cwt. 1 qr. 7.88 lb. each will 8 
T. 19 cwt. 2 qr. 11.68 lb. of cotton make? 

72. If JC16185 14 s. f d. be divided equally among 75 per- 
sons, what will each receive? 

73. A farmer sold 10 loads of corn each containing 26 bu. 
2 pk. 7qt. .37 pt., at 25 cts a peck; what did he receive for 
all? 

74. What is the longitude .of a place which is midway 
between Mobile, Ala., and Vienna, Austria? 

75. When it is exactly 12 o'clock m. on a ship, the ship's 
chronometer set to Greenwich time points to 4 hr. 43 min. 
12 sec. p. M. ; what is the ship's longitude? • 

76. If it is 12 o'clock m. at Washington, D. C, what 
time is it at a point midway between Portland, Me., and San 
Francisco, Cal. ? 

77. A bin which will hold 750 hektoliters of wheat will 
hold how many bushels? 

78. What will it cost to plaster the walls and ceiling of a 
room 22i ft long 16J ft. wide, and 12 ft. high, at $.40 per 
sq. yard? 

79. What is the gain on 1200 steres of wood bought at 
$.55 a stere, and sold at $3.50 a cord? 

80. A cask containing 250 1. of syrup was bought at 15 
cts. a liter, and sold at $.68 a gallon ; how much was gained? 

81. What is the gain on 12000 m. of silk imported at a 
cost of $1.75 a meter, and sold at $1.95 a yard? 

82. How many yards of carpeting J of a yard wide will 
be required for a room 18J ft. long and 15 ft. 9 in. wide, if 
the strips run lengthwise, and there be a waste of |^ of a 
yard in matching figures? 
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83. The outside dimensions of a box, exclusive of its top, 
are 6 ft., 2J ft. and 2f ft.; if it is made of plank 1^ in. 
thick, how many board feet of lumber were required fo 
construct it? 

84. A's land is bounded as follows: Beginning at a cer- 
tain stake, thence N. 14 ch., thence E. 20 ch., thence N. 10 
ch., thence E. 12 ch., thence S. 30 ch., thence W. 8 ch., 
thence S. 18 ch., thence W. 19 ch., thence N. 24 ch., thence 
W. to the point of starting, 5 ch. ; how many acres has he 
in all? 

85. A cellar is 10.5 m. long, 7.6 m. wide and 1.8 m. deep, 
and it is desired to make it 2.5 m. longer, 4.4 dm. wider 
and 26 cm. deeper; what will be the cost of making this 
change, at 25 cts. per cu. meter. 

86. A druggist bought medicine to the amount of 198 tb. 
avoirdupois, sold it at 5 ct. an oz. apothecaries' weight, and 
realized a profit of $125,565 ; what did it cost per lb. avoir- 
dupois ? 

87. How many times will a wheel turn over in rolling 195 
yd. if an arc of 13° 20' of its circumference is 1 ft. 1 in. ? 

88. A boy has a plank 10 ft. 10 in. long, 12 in. wide and 
1 in. thick, with which he makes a topless box, by sawing it 
into 5 pieces, 3 ft., 3 ft., 3 ft., 11 in., and 11 in. long; how 
many bushels will the box hold, allowing .8 bu. to the cu. ft? 

89. A gentleman having been asked the time, replied: 
'' By my watch it is the 10th hour 24th minute and 36th 
second, but my watch is 40 minutes 20 seconds too fast;" 
required the correct time. 

00. What will it cost to enclose a garden that is 12f rods 
long, and 9^ rods wide, with a stone wall 4 feet high and 3^ 
feet thick, at $.62 J a perch ? (A perch = 24|[ cu. ft.) 
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FEBGENTAOE-IV. 
EXERCISE CXXVl. 

523. 91. For what must I sell a horse, which cost rac 

■ 

$125, to gain 6f%? 

92. A man sold land which cost $1450 so as to gain 
$210.25; what per cent did he make? 

93. A farmer bought 5G0 sheep, which he sold at $5 a 
head after the flock had increased 6^% ; how much did he 
receive for all? 

94. A barrel of vinegar lost 20% by leakage, and was sold 
for 40% above cost price ; what was the gain per cent. 

95. How much more money has A than B if 2J% of A*s, 
or 3J% of B's, is $5? 

96. A is 18 years old; if he were 11|% older his age 
would be 42f% of B*s age ; how old is B? 

97. Sold a house for $952.82, at a loss of 12% ; had I sold 
it at a profit of 12% what would I have received.? 

98. F sold G a lot at a gain of 13J%, and G sold it to H 
at a profit of 24%; if H paid $3952.50 for the lolt how 
much did it cost F ? 

99. A distiller pays a tax of 90 cts. a gallon, and makes 
^A% by selling whisky at $1.14 a gallon; what is the price 
of corn per bushel, allowing 1 bushel to make 2J gallons of 
whisky ? 

100. A father gave 15% of his money to his son, 25% of 
the remainder to his daughter, and had $15300 left; how 
much had he at first? 

101. Sent $2650 to my agent to be invested in land ; how 
much land did he buy at $5 per acre, his commission being 
0%? 

102. An agent sold land at 5% commission, and invested 
the net proceeds in wheat, at 2% commission ; his whole 
c'6»/27/nission was $630; for what did he sell the land? 
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103. An agent collected a debt for 8J% commission, and 
invested | of the net proceeds, at 1^% commission, in 20 
mules, at $150 each ; what was his entire commission ? 

104. What sum of money placed at 7% interest April 1, 
1882, will amount to $82.24 September 10, 1883? 

105. The interest of a certain sum of money is $180, and 
the true discount of the same sum for the same time and 
rate is $150; find the sum. 

106. A man directed in his will that enough bonds yield- 
ing a semi-annual dividend of If % should be bought to pay 
his wife an annual income of $3500 ; what did they cost at 
94 1 , brokerage J%? 

105. If interest be compounded annually, to what will 
$148.50 amount in 4 yr. 7 mo. 12 da., at 7%? 

108. When the exact interest of $14965 for 186 days is 
$381.30, what is the rate per cent." 

109. The duty on 8500 yards of broadcloth, invoiced at 
$3f a yard, is $10200; find the rate of ad valorem duty on 
the cloth, specific duty being 45 cts. a yard. 

110. A house that cost $8400 rents for $823.20 a year; 
the insurance is f %, the repairs J%, and the tax |%, annu- 
ally; what rate of interest does it pay.^ 

111. The simple interest of a certain sum is $23,128; in 1 
year it will be $64.60; how long before it will be $42.4816.? 

112. A holds 6 notes of $500 each, due without interest 
in 1, 2, 3, 4, 5 and 6 years, respectively; to what will all 
together amount in 10 years, at 6% simple interest.'* 

113. f of a vessel is insured at 2^%, ^ of it at 3|%, the 
rest at 4f %, and the entire premium is $7200 ; what is the 
value of the vessel? 

114. A certain article of consumption is subject to a dut} 
o£ 6 cents ^ pound, but in consequcuce oi v\ y^^wOC\ox\. q^V^*^ 



860 APPENDIX. 



duly the consumption increased J, but the revenue fell \\ 
what was the duly per pound after the reduction ? 

llo. Find the co^t in New Orleans of a 60 day draft on | 
Uoslon for $4000, at 1^% premium and G% interest. 1 

116. A grocer in Shreveport paid $3200 for a 30 day 
draft on St. Louis in payment for GOO barrels of flour; what 
ilid the flour cost per barrel, exchange beiog at 1'^% dis- 
count and interest i^7r .' 

117. For what sum must a note be drawn, dated Aug. 10, 
1889, payable in *J0 da., that when discounted at 7% at a 
bank, Sept. 15, the proceeds maybe $640.^ 

118. A owes $100 ; if he pays annually the interest at 6% 
for 24 years, what balance will he then owe, by the mercan- 
tile rule .- 

119. A speculator sold 88 shares of 6% railroad stock at a 
premium of 1|%. nnd invested the proceeds in 7% city bonds 
at a discount of 1|%» paying J% brokerage in each transac- 
tion ; by what amount was his annual income increased ? 

120. A brewery is worth 4% less than a tannery, and the 
tannery 16% more than a boat; the owner of the boat traded 
it for 75% of the brewery, and lost $103; what is the tan- 
nery worth? 

131. A man bought a farm for $8000, to De paia in 4 
equal annual payments, interest to be computed at 6% by 
the mercantile rule ; that is, the debt and each payment are 
to draw simple interest from their respective dates to the 
time of final settlement ; required the annual payment. 

123. In the last example, if the interest be computed by 
the U. S. rule ; that is, if the debt and each payment draw 
compound interest from their respective dates to the time of 
il settlement, what would be the acvtixx^l ^aytaent? 
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PBOPOBTION AND AVERAOES-V. 

EXERCISE CXXVII. 

- 524. 128. If J of a yard of silk cost $2.10, what will | of 
a yard cost.? 

124. If 6J tons of hay cost $58.75, how many tons can be 
bought for $173.90? 

125. If 12 men can build a wall in 35 days, how long will 
H take 21 men to build it? 

126. In an examination A made 54^%, B made 62J%, and 
B answered 75 questions ; how many questions did A 
answer? 

127. The use of $1200 for 2 yr. 5 mo. 5 da. is equivalent 
to the use of $1750 for what time? 

128. If telegraph posts are 77 yards apart, at what rate per 
hour does a train travel which passes 18 posts per minute? 

129. If a deduction of 37i cts. is allowed on cloth priced 
at $3.62J^ a yard, what deduction should be allowed on flour 
priced at $6.13^ a barrel? 

130. If a deduction of $35 is made on a bill of $240 for 
payment 7 months before due, how much should $342 be 
discounted for payment 8 months before due? 

131. Find the cost of 21 yd. of muslin, 1^ yd. wide, if 
15^ yd. of the same quality, IJ yd. wide, cost $2|? 

132. By working 8 hr. a day 25 men can do a certain work 
in 24 da. : how many hours a day must 30 men work for 16 
da. to do the same work? 

133. If 20 masons build a wall 70 ft. long, IJ ft. thick, 
and 13^ ft. high, in 9|^ da. of 8| hr. each, in how many days, 
of 12 hr. each, will 50 masons build a wall 500 ft. long, 2^ 
ft. thick, and 24 ft. high ? 

134. If a block of stone 5 ft. long, 3 ft. 9 in. broad, and 
2 ft. 6 in. deep, weighs 5625 lb., how n\\x<J^ v^o>A<5i \\. ^€\^ 
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if it were 7 ft. 6 in. longer. 2 ft. 9 in. broader, and 5 ft. 9| 
in. deeper.^ 

186. If $500 be divided among 3 persons in the proportion 
of 3, 4 and 5 J, how much will each receive? 

186. Divide $3479 into 4 parts so that the second part will 
be J more than the first, the third ^ more than the second, 
and the fourth J more than the third. 

137. A and B are partners ; ^ of A's capital is equal to | 
of B's, and their gain in business is $287 ; what is each 
partner's share .'^ 

138. A and B are partners for 1 year; during the first 5 
months f of A*s capital is equal to ^ of B's, and for the re- 
maining time A's capital is ^ larger and B's § smaller ; ap- 
portion an entire profit of $89.60. 

139. A piece of cork weighs in air 4 ounces, and a piece 
of iron 24 ounces. In water the two together weigh 6 
ounces, and the iron alone weighs 18| ounces ; find the spe- 
cific gravity of the cork. 

140. A, B and C hire a pasture for 50 days, in which A 
puts 60, B 50, and C 40 head of cattle. After 10 days A 
sells y of his to B ; 20 days after that B sells f of his to C, 
and 10 days after that C sells -^ of his to A ; what per cent 
of the entire rent should each pay? 

141. A groce;- has candies worth 12, 15 and 20 cts. a 
pound ; how much of each should he take to form a mixture 
of 27 pounds, worth 18 cts. a pound ? 

142. I owe $800, payable in 7 months ; if I pay $300 at 
the end of 4 months, how long from that time may I keep 
the balance as an equivalent? 

148. A man owes $300 due in 5 mo., $700 due in 3 mo., 
and $200 due in 8 mo. ; if he pays J of the whole in 2 mo., 
when ought the other half to be paid ? 
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144. A owes $600, of which a part is due in 2 mo., a fart 
in 5 mo., the remaining /ar/ in 8 mo., and the average term 
of credit is 6 mo. ; find the amounts of the three parts. 

145. A owes B, Jan. 1, 1871, $1800; of which $700 is 
payable in 6 mo., $300 in 4 mo., and $800 in 18 mo. ; when 
can the whole be paid without gain or loss of interest to 
either party } 

146. Find the date on which a note in settlement of the 
following account shall be made payable : 

John Jones. 

To H. E. Lewis, Dr. 



1867. 










Mar. 


3 


To Mdse (cb 3 mos., 


as per bill rendered. 


250 00 


Apr. 


4 


'* '' 30 days, 


fc& ti (( 


100 00 


(( 


16 


" " 60 *' 


(i fc4 t( 


300 00 


May 


1 




Ifc &4 t( 


420 


00 
00 






1070 



147. Forty-eight stones are placed in a straight line and 
extend a distance of 175 ft. ; some of them are 3 ft., some 5 
ft., and others 8 ft. in length; how many of each kind are 
there } 

148. A hare makes 3 leaps to the dog's 2, but 3 of the 
dog's leaps are equal to 7 of the hare's. If the hare has a 
start of 60 of her own leaps, how many leaps must the 
hound make to overtake the hare .? 

149. A, B, and C engage to hoe an acre of corn for $5. 
A alone can hoe it in 48 hours ; B, in 36 hours ; and C, in 
24 hours. A works alone 10 hours, then A and B work 
together 6 hours, when C begins and all work together till 
the job is finished. How much of the $5 ought each to re- 
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150. A father left $19275 to his four sons, A, B, C, D, 
whose ages were 9, 13, 15, 17 years, respectively, to be so 
divided that the respective parts, at 5% simple interest, 
should amount to the same sum when they became 21 years 
of age ; what was the share of each ? 

lol. A father willed to his sons, A, B, C, whose ages 
were 15, 17, 19 years, respectively, $73482, to be divided 
iuto three shares, which, at 10% compound interest, would 
aanount to the same sum when they became 21 years of age; 
what was the share of each ? 

HIOHEB OPERATIONS-VI. 
EXERCISE CXXVIII. 
525. 162. Extract the square root of 1G499844. 

163. Extract the cube root of 5088.448. 

164. Find the square root of 3.15 to 6 places of decimals. 

166. Find J^^^to 6 places of decimals. 

166. Find l/^ X V^, to 3 decimal places. 

167. ffind i/S^ + 6f + Sj\ + Gog. , to 2 decimal places. 

168. The amount of $700 for 2 yr., interest compounded 
«-nnually, is $786.52 ; find the rate. 

169. The compound interest of $800 for 3 yr. is $126.10 ; 
what is the rate ? 

160. What will it cost, at $lj per rod, to fence a square 
i:eld whose area is equivalent to that of a rectangular field 
(i rd. long and 49 rd. wide.^ 

161. The width of a field is | of its length, and its area is 
lOJ acres; what are its dimensions? 

162. If each side of a square field were 8 rd. shorter the 
.'•vea would be less by 4|^ acres ; what is its area? 

168. The volume of a ciibe whose edsre is 36 inches is 
nqual to that of a rectangular block whose dimensions are In 
the ratio of 3, 2, 1^ ; find the dimensions of the block. 
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164. How many iron balls 2 in. in diameter will weigh as 
much as an iron ball 10 in. in diameter? 

165. Find the cost of a circular field whose circumference 
is 125.664 rods, at $5 per acre. 

166. A cylinder, 8 inches long, contains 3767 cii. in. ; 
what is the diameter of its base? 

167. The length of a rectangular field is 01 rods, and its 
diagonal is 109 rods ; if it were 4 rods wider how much 
longer should it be to contain 48 acres? 

168. If a pipe 6 inches in diameter will discharpje a quan- 
tity of water in 4 hours, in what time will 3 pipes 4 inches 
in diameter discharge twice the quantity? 

169. Find the number of cubic feet in a room whose di- 
mensions are in the ratio of 5J, 4, 3,^the distance from a 
lower to the opposite upper coiner being 29 feet. 

170. If the minute hand of a clock is 5 inches long, how 
many inches does its point pass over in 35 minutes? 

171. A cubic foot of water weighs G'2l tb. ; hov^ many 
tons of water will a cistern contain that is 8 ft. 8 in. long, 
6 ft. 4 in. wide, and 6 ft. 9 in. deep? 

172. A ladder is standing by a wall of equal height, and 
if the bottom of the ladder be pulled out 10 ft. from the 
wall it will throw the top of the ladder 2 ft. below the top of 
the wall ; find the length of the ladder 

173. A ladder 53 ft. long just reaches a window on one 
side of a street, and when turned about its foot, just reaches 
a wall on the other side. If the two positions of the laddei 
are perp ndicular to each other, and the window 28 ft. high, 
what is the width of the street? 

174. Of 5 similar triangles the area of the first is equal to 
the sum of the areas of the other four; if the altitudes of 
the latter are 2, 4, 5 and 6 in. respectively, what is the alti- 
tude of the fifth ? 
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175. If it requires 500 boards to fence an acre of land, 
what is the area of a square field which contains as many 
acres as there are boards in the fence that encloses it ^ 

176. If an iron ball whose diameter is 15 in. be dropped 
into an upright cylindrical tank whose diameter is 10 ft., 
how much will the surface of the water be raised ? 

177. I have an inch board 5 ft. long, 17 in. wide at one 
end, and 7 in. at the other ; how far from the larger end must 
it be cut straight across so that the two parts shall be equal? 

178. The base of a triangular field is 15 ch., and its alti- 
tude 12 ch. ; how far from the vertical angle must two lines 
be run parallel to the base so as to divide the area into three 
equal parts? 

179. In the last example, if the land at the vertex is 
worthless and increases uniformly in value towards the base, 
how far from the vertex rnust the two lines be run so as to 
divide the field into three parts having equal values.'* 

180. A conical piece of maple wood, whose altitude is 10 
inches, is floating on the water with its vertex downward ; 
how much of its altitude is above the surface of the water.^ 
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Note. — Answers to problems intended for mental or oral work are 
not given. 
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Page 30. G4. $9452 50. 65. $1149.20. 60. 245 mi. 67. 

913044. 68. 4 times. 69. 68. 70. 270. 71. $8281.85. 
72. 11102 ft. 

Page 31. Ex. VI. 2. 560. 4. 2254. 6. 220. 8. 311. 
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15. 43825. 16. 4484139. 17. 752. 18. 1988. 19. 1904. 
20. 2142. 

Page 37, 22. 1260. 28. 8640. 24. 170500. 25. 1632. 
26. 14476. 27. 1036800. 28. 6256. 29. 52325. 80. 
1556856. 81. 2923. 82. 59940. 88. 5619501. 84. 26645. 
85. 119109094835. 86. 21053. 87. 594731545. 88. 2433G. 
89. 475065601536. 40. 4888. 41. 213255462816. 42. 59784. 
48. 114879044530. 44. $5440. 45. $276.66. 46. $10658. 
47. $15547.68. 48. $167491.80. 49. $573806.25. 50. 
$3996.75. 51. $107.52. 52. $470.08. 

Page 38. 58. 57810. 54. $151272. 55. 91289796 mi. 
57. 6246. 58. 18648. 59. 28518. 60. 28350. 61. 47817. 
62. 92016. 63. 8008. 64. 5845. 65. 1665. 

Page 39. 67. 4700. 68. 863000. 69. 5040. 70. 
90250000. 71. 1300. 72. 137000. 73. 17000. 75. 840000. 
76. 4380000. 77. 140700000000. 78. $6000000. 79. 
342000 ft. 80. 52290000. 

Page 40. 82. 3393. 83. 4361875. 84. 58114. 85. 
640065987. 86. 3366. ^1. VI^040. %% 1640967768. 



ANSWERS, 869 



Page 41. 90. 1674918. 91. 407736000. 92. 268056.* 
98. 4006007016. 94. 7062272. 95. 28063298070. 97. 
7296. 98. 86462. 99. 5175. 100. 95524. 101. 2450. 102. 
169955. 
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19785. 38. 987654. 39. 153227|J. 40. 8650f^. 41. 
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14. 6. 4. 7. 17, 8. 2. 9. 25. 
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Page 56. 41. 4.39. 42. $428.85+. 48. $57.37. 44. 
$371.48+-. 46. $2342.81+. 48. $31. 50. $123. 
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Page 69. 88. 6, 5, 4 pr. hour. 
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n^ {-h n- 

Page 88. Ex. XXV. 2. ^^5, i^. 8. ^% ^j, ^. 4. 

A. A» H, T%- 6- h f «• M. it, M- 7. If, if, If, If. 
8. *?, M- »• H, M. M- 10. 1%, A%, i%\, m- 

Page 89. Ex. XXVI. 4. 2^. 5. 2Jf. 7. 23^^. 8. 
2^. 10. If 11. IJJ. 18. lf|. 14. 1^. 17. 6|. 19. 
9JJf. 21. 18||f. 28. 26f. 25. $1J. 27. 2f mi. 

Page 90. 29. $160J|. 81. $119||f. 38. 128Jf mi. 
86. 241^ A. 87. 1152|fmi. 89, $1459^. 

Page 91. 41. All. 48. $1319|. 

Page 92. Ex. XXVII. 8. |f. 5. ^. 7. 3f. 9. 

?%• 11- tW 1^- t?A- 22. lOi. 28. 39J|. 24. 86fJ. 
25. 17^. 26. 11^. 27. l^i^. 29. $5^. 81. 8^ ft. 
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Page 93. 83. ^. 35. 27O2V bu. 37. $3G4J, $623JJ. 

39. 143^ gal. 41. 183|5 A. 43. 100|§^ mi. 

Page 94. 45. Less by J. 47. 3ff . 

Page 95. Ex. XXVIII. 4. 48. 5. 4^^^. 7. 54J. 

8. 9^. 10. 55. 11. GJ. 13. 23j^. 14. 9|. 16. 53|. 17. 
3f. 19. 66i. . 20. 44^. 

Page 96. 28. ^. 29. li. 30. f. 31. 430f 32. f 
33. 85^. 34. 1. 35. 4| 36. f 37. 1. 38^ 85^. 39. ^. 

40. 2^^^. 41. 24. 42. 2. 43. 44/xV 44. 24. 45. 25^5. 
46. 7. 47. 26^. 49. 6|f 51. 61|§. 53. 64. 55. $12. 
57. $13f. 59. $35 1^^. 61. 277f cts. 

Page 97. 63. lOf mi. 65. ^. 67. /j. 69. $4J. 71. 
58| min. past 12. 73. $478^^. 74. 574 J mi. 76. $1149.17. 

Page 98. Ex. XXIX. 4. ^. 6. ^. 8. ^%. 10. 134. 

12. 21^. 14. 8f. 

Page 99. 17. $^. 19. TJJyd. 21. 243^ mi. 24. 2f. 
26. 5^^^. 28. 20. 30. ^^. 32. 3J§. 34. If. 36. V6{^. 
88- A- 40. m. 42. A- 

Page 100. 44. 23|. 45. f. 46. 18. 47. ■^\. 48. l^f 
49. 4^. 50. A. 51. ^. 52. ff^. 54. ^^. 55. ^. 56. 

Pi- 
page 101. 57. 3 J. 59. 7^. 61. 2 J. 63. lOf. 65. 
19jyr. 67. $45. 69. 21 J cts. 71. 32^. 

Page 102. 72. $46.10|ff. 73. 9. 74. 8^^. 75. 8 mo. 

Page 103. Ex. XXX. 3. ^. 5. 2|f 7. 4}f. 9. 3|. 

11. 3| bu., 51 no. 

Page 104. Ex. XXXI. 3. 155. 5. 5343^. 7. 52950f. 
O. 3150. 11. 214 yr. 12. 37J mi. U. %VL1\, 
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Page 10r>. Ex. XXXII. 8. ^. 4. ^. 5. |. 6. |{. 

7. ij. 8. J. «. :i'^ff. 10. ^^, 11. .J. 12. |. 18. ,V 14. 

Page 106. 21. 170^'^. 23. 37 J. 25. 5^. 27. $39J^. 

29. 30 mill, past 7. 81. ^. 88. $10J|. 84. $47.86. 

Page 107. Ex. XXXIIl. 8. $473.60. 5. $76.56J. 
7. 4500 l)u. 1>. 37^ A. 

Page 108. 12. $403.20. 14. $1.92. 16. $3|. 18. 
121J^8lb. 21. 70 A. 23. 6 A. 

Page 109. 25. 25|tb. 28. 140. 80. 225^1 tb. 88. 
10| bar. 

Page 110. 35. 16 da. 87. y. 40: $220. 42. 8 da. 

Page 111. 45. A^i\iu 47. 2ffda. 49. 2|^da. 51. 

30. 53. A 60 da., B 15 da. 

Page 112. 56. 10\ 57. 14ir. 58. 30^. 59. 167''. 60. 
55^ 61. 230 \ 62. —10". 63. 14°. 64. — 24 1^. 65. 26§°. 67. 
-//r 69. 237 bu. 

Tage 113. 71. $1.10. 78. 3 of a cord. 75. $J. 77. 
15f cts. 79. $1128. 81. 2040 gal. 

Page lU. 88. $1002ff 85. $9|. 87. $3^. 89. 65. 
91. A $55.50, B $19.50. 98. 60. 

Page 115. 95. $446}^. 97. $14f, 99. $1305J cost. 
101. 71J. 108 6. 104. A ^, B ^, C J^. 105. A 8, B 
12, C 24. 

Page 116, 106. 630 p., 315 a., 252 or. 10b. 5. 110. 
"'^J. 112. 5422J. 118. $13000. 114. 960. 115. $28f. 

%ge in. 116. $14, ^10. Wl. X^^^ B 51, C 60. 
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Page 120. Ex. XXXIY. 2. .31. 3. .035. 4. .124. 

5. .000305. 6. 25.6. 7. 31.08. 8. 425.00517. 9. 43025.0064. 

10. 356.000049697. 11. 5000000.0000012. 12. 3007.0067- 
42006. 13. (15.00011. 14. 49.6005. 15. .016. 16. .207. 
17. .034025. 18. 5.03. 19. 24.039. 20, 408.0307. 21. 
17.001. 22. 4091.0020. 23. 3.0000003. 

Page 120. Ex. XXXV. 2. 6 hundredths. 3. 10 an 1 
10 thousandths. 4. 251 and 3 tenths. 5. 5 thous'ths. 6. 
12 and 12 thous'ths. 7. 64 and 37 thous'ths. 8. 42 thous'ths. 
9. 365 and 7 thous'ths. 10. 444 and 444 thous'ths. 11. 
507 thorVths. 12. 40 and 40 ten-thous'ths. 13. 161616 
miirths. 14. 4716 ten-thous'ths. 15. 3 and 33331 hun- 
dred-thous'ths. 16. 1 and 10001 miirths. 17. 837 hun- 
dred-thous*ths. 18. 85 and 62471 hundred-thous'ths. 19. 
385 and 95 ten-thous'ths. 

Page 122 Ex. XXXVI. 3. J. 4. ■^. o. j. 7. ^. 

Page r^'L 12. |. 13. ^ff^. 14. f|. 16. }f. 16.^3. 
17. Tii(7' 1^- $^' 1^- $*'>!• 20. $7|. 21. $3f. 22. 

$&l 29. $-^i4^. 

Page 123. Ex. XXXVII. 3. .56. 4. .044. 6. .1875. 
7. .056. 9, .46875. 10. .31875. 12. .33|. 13. 45.71f 

Page 124. Ex. XXXVIII. 3. 38.885. 4. 118.093. 

5. 72.949. 6. 533.5796. 7. 64.521. 

Page 125. 8. 6913.5477. 9. 2236.579495. 10. 88.9429. 

11. 199.074. 12. 70.672. 13. 77.752. 14. 21.753. 15. 
4.10001. 16. 199.9327. 17. 999999.999999. 18. 47.575. 
19. $52.70. 20. $3,625. 21. 5.000005 mi. 22. 115.863 
A. 23. 1.04308°. 
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Page 126. 24. $58.3625. 25. 361.2175. 26. FeU 
1.1115°. . 

Page 126. Ex. XXXIX. 2. 38.962. 8. .09639. 4. 
272.25. 6. .00056704. 6. 243.525. 7. .438496. 8. $25.4125. 
1>. $.77625. 10. $1.020075. 

Page 127. ll. 261.3765 mi. 12. .43910073. 18. 598.050 
lb. 14. $392.51265625. 15. 1.365545. le. 41.759375 
moist., 42.776125 vol. mat., 41.904625 carb., 18.809875 ash. 

Page 128. 19. 165.6995. 20. .094. 

Page 129. 21. 149.51 22.1.522. 28. $361.61. 24. 
22.64063. 25. 29.4928 lb. tot. sol., 23.703 !b. sue, 1.74 lb. 
glu. 

Page 130, Ex. XL. 2. 4.5 8. 43. 4. .48. 6. 375. 
6. .758. 7. .0716. 8. 32000. 9. 123400. 10. .53. 11. 
.000129. 12. 13.861+. 18. .3183+. 14. $1.25. 16. 
28Jhhd. 16. ^A. 17. $1326. 18. $1,125. 19. 15820. 
20. 125 lb. 

Page 131. 22. 1.562. 28. 13.861. 24. 426.1043. 25. 
$.062. 26. 332.94. 27. 141421. 28. 69.163 mi. 

Page 132. Ex. XLI. 8. $l2f 5. $l2f 

Page 133. 7. $3^. 9. $17J. 11. $3f. 14. $113^, 
$506J. 17. 71, 53i, 35i. 19. 104, 78. 21. 6. 

Page 134. 28. 342f 25. $45.72. 26. $2,883, $.86+. 
27. 326.40. 28. $1415.75. 29. 205.40. 80. $234.95. 81. 
$14.78|. 

Page 135. 88. $49.20. 84. $579,375. 85. $27,945 
86. $22.07 i. 
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Page 136. Ex. XLII. l. $7.86i. 2. $4,895. 3. 

$21.37. 

Page 137, 4. $241.27. 6. $158.26. 6. $100.30i. 7. 
$35,225. 8. $192,095+. 

Page 138. Ex. XLIII, i. ^. 2. .371875. 8. 

1.09375. 4. 3.200000, .237500, 13.200625. 5. 63.5475. 
e. 320. 7. 399.514. 8. 1031.25. 9. $28.63. 10. $138.80. 
11. $6963.84. 12. $17.20+. 18. $19,689. 14. $.21+. 
16. $117.70. 16. $99.35. 17. $6876. 18. $7.75. 19. 
$1.25. 

Page 139. 20. 34>t. 21. $108.75. 22. $36. 28. 
47.3085, 45.9515. 24. $5000. 25. .375. 26. 112.5. 27. 
4.4 da. 28. 7^ hr. 

Page. 158. Ex. XLIV. 8. 353 in. 5. 811 sq. rd. 

7. 190284 in. 9. 61 pt. 11. 1147 gr. 18. 9292 oz. 16. 
1120 scr. 17. 456 scr. 19. 2178000 sec. 21. 19043". 22. 
937865 in. 28. $364.65. 24. 297. 25. 30500 mm. 26. 
420300 cl. 27. 5000305 sq. dm. 28. 4015000125 cu. cm. 
29. 5478. 80. $1039.13J. 81. $1802.50. 32. 2030090400 
sec. 

Page 159. 83. 528000. 34. $330. 35. $2597.82. 36. 
$368,145. 

Page 160. Ex. XLV. 3. £6 lis. lid. 3 far. 5. 
2rd. 2yd. 11 in. 7. 1 sq. mi. 620 A. 7 sq. ch. 9. 156 
gal. Iqt. Ipt. 3gi. 11. 29 bu. 2 pk. 1 qt. 1 pt. 13. 8 tb. 
llpwt. 20 gr. 15- 3 1b. 105. 55. 13. 17. 1 wk. 12 hr. 
6min. 1 sec. 19. 4S. 9° 15' 1". 21. 26 cd. 12 cu. ft. 22. 
741b. llpwt. 4gr. 23. 263 T. 2 cwt. 95 tb. 4 oz. 24. 313 
sq. rd. 49.75 sq. ft. 25. 9 mi. 880 it. t^. \ftV ^^V ^Ov, 
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5 ml. 27. 37 sq. Hm. 4 sq. Dm. 28. .0321 Hg. 29. 45 
bu. 3 pk. 4 qt. 30. 24 lb. 4 oz. 6 pwt. 31. 32 A. Gsq.rcl. 
82. 150 rd. 2 ft. 4 in. 33. 20 da. 20 hr. 

Fage 161. Kx, XLVI. 3. ^. 5. ^. 7. ^. 
Page 161. Ex. XLVII. 3. j^. 5. ^J^. 7. xijiirmf 

Page 162. Ex. XLVIII. 4. 3 da. 2 hr. 40 min. 6. [ 
1 oz. 4 pwt. 8. 1 pk. 5 qt. l^pt. 10. 15 hr. 34.. 5 6 sec. 
12. 11 sq. mi. 256 A. 7.68 sq. ch. 

Page 163. Ex. XLIX. 2. |J. 3. .6093 + bu. 4. 

.69791|tb. 6. ^mi. 6. 39.6 mo., 3.3yr. 7. 91.2 mo., 
7.6 yr. 8. 26iqt., 3.3125 pk., .8281 + bu. 9. 154.8 pwt, 
7.74 oz., .645 1b. 11. |. 12. ^. 13. yj 14. .12648+. 

IS. m^ iih :ftfir- 

Page 164. Ex. L. 8. 18.88+. 6. 210.6 +. 7. 49.70+. 
9. 430560. 11. 3.08 +. 13. 31392. 15. 340.5. 17. 

120.56 +. 18. $4194.24 +. 19. $425.62 +. 20. $5.94 +. 

21. $132.27+. 22. $33.10+. 23. 103.02 + gal. 24. 

77+. 

Page 165. Ex. LI. 3. 15.24+. 5. 17.78+. 7. 

241.40+. 9. 4046.8 +. 11. 199.06+. 13. 11.92+. 15. 
1.13 +. 18. MS?. 19. 91-''^ +. 20. $23.65. 21. 764.43. . 

22. $28.64+. 

Page 166. Ex. LII. 2. £21 5s. 3d. 8. X23 lis. 

3d. 4. 62 lb. 10 oz. 4 pwt. 16 gr. 5. 125 bu. 6. 1 lb. 2g. 
e ^. J ^. 14 gr. 7. 7 yv. ^ tx\o. \ e^«.. 



i 
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rage 167, 9. 17 s. 6d. 10. 2rd. 4 yd. 2 ft. 1^ in. 11. 
3T. 12cwt. 301b. 12 oz. 12. 137 id. 2 ft. 9 in. 18. G da. 
17 hr. 45min. 14. 7 wk. Ida. 19 hr. 15. 7 S. 18"^ 5'. 16. 
9hr. 30min. 36 sec. 17. 83.885 m. 18. 8.31151. 

Page 167. Ex. LIII. 2. 22 bu. 2pk. 6qt. 3. 7 mi. 
88 rd. UJft. 4. 2 T. 17 cwt. 531b. 12 oz. 5. 4 da. 4 hi. 
25min. 6. i:24 17 s. 4d. 2 far. 7. 36 A. 29 sq. rd. 4sq. 
yd. 3 sq. ft. 36 sq. in. 8. 30 bu. 1 pk. 7 qt. 1 pt. 

Page 168. 9. 6rd. l yd. 2 ft. 8 in. 10. 0. 11. 3 pk. 
3qt. Ipt. 12. 2833295^ cii. m. 13. 8206.675 g. 15. Syr. 
4 mo. 3 da. 16. 2 yr. 4 mo. 27 da. 17. 23 yr. 3 mo. 21 da. 

18. 2yr. 10 mo. 16 da. 20. 83 yr. 3 mo. 2 da. 21. Jan. 

19, 1807. 

Page 169. Ex, LIT. 2. 47 bu. 2pk. 7qt. 3. 526 rd. 
4 ft. 9 in. 4. 39 1b. 11 oz. lOpwt. 5. 2W bu. 4 qt. 6. 195 
gal. 3qt. Igi. 7. 236 mi. 150rd. 3yd. 1ft. 6 in. 

Page 169, Ex. LV. 2. ir2 5 s. 3 d. 8. 5 lb. 75. 3 5. 

23. 4. 6cd 18cu. ft. 1400 cu. in. 5. 6sq. rd. 18sq.yd. 

Page 170. 6. 80Z. 17pwt. 6gr. 7. 11 mi. 220 rd. 1 ft. 
6 in. 8. 234.34 m. 9. 6.241. 10. 350.8 mg. 

Page 170. Ex. LVI. 1. ir 19" ; 45° 26' 9" ; 96° 

56' 45" ; 76° 20' 46" ; 103° 3' ; 100° 2' 30" ; 114° 4' 12''. 

Page 171. 2. 24° 42' 33". 3. 93° 31' 35". 4. 13° 48' 
21". 5. 781.9 + mi. 

Page 172. Ex. LVII. 2. 12° 20'. 3. 16° 34' 15". 4. 

71° 30'. 6. 51° 21' 30". 6. 49° 48' 30" W. 7. 126° 34' 
44" W. 8. 47° 20' 62" E. 9. 19° 21' W. 10. 95° 48' 45" W. 
11. 83^ 3' VV. 
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Page 172. Ex. LTllL 2. 2hr. Smin. ^.t^aei:. 1 
56 min. 42 -f- sec. 4. 5 br. 37 min. 46 



Pai^e 173. ^. Ihr. 11 min. 16 sec C 4hr. 4jiiuil 
57 -r- hec. P. M. 7. 5 hr. 15 min. 49 4- *cc- P. \L 8l Ahr. 
25 min. 6 + sec. P. M. f . 8 min. 7 + sec past » o^cIock 
A. M. 

Page 173. Ex« LEK. 2. $16.35. 4. $5.70. €L $173 j». 
H. $1.78. 10. 65. 

Page 174. 12. 3 hr. 14. $2.56. l€u ^ rings. 15 gr. 
rem. 18. 177 rd. 4 yd. ft. 10 in. St. 6.±491 -^ fc. 22- 
26^J. 24. 50 times. 26. 127 rd. 3 ft. 3.6 in. 2§c X3 2 s. 

4d. 

Page 175. 30. ^^. 32. $286.20. M. $8.27. WL 
$2.73+. 37. $1256.25. 38. 35 gal. 2qt. 1 pt. 39.32.80 + 
cU. 40. $301.75.* 41. $3.3.72+. 42. $206250.^1077.27. 
43. 5.4 -H cts. 44. $180, $1.52.16. 4«. 2-3= 48^. 



Page 176. 46. 174 ir26^W. 47. 194 ftc 5oz.6pvt 

16 gr. 48. 1 oz. 13pvk't. 49. 3 lb. 2 $. 4 3. iti 60ga!. 
3 qt. 9I. Lose 2| sec 

Page 177. Ex. LX. 3. d0308q. ft. 

Page 178. •- 14976 sq.rd. 7. 13JA. t. $19m. 11. 
145|yd. 13. 11.6973 Ha. 14. $9498). 1^ 60. IC 
$4212. 17. $17.34. 18. 3456. 19. 4480. 

Page 179. 20. 14^^[)0. 21. $230.80. 23. 41)^ vd. 24. 

57J yd., 55fyd. 29. $371.72. 

Page 180. 26. $3. 28. $30.88. 29. $24. 99. $16.24. 

Page 182. 92. 160 A. 33. 160 A. 94. 120 A. 93l 
3S0A. 99. 440 A. 37. ^20 X. ». ^S» X. », A, 440 
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A. ; B, 3G0 A. ; C, 320 A. ; viz. : N. i of S. E. J and S. E. 
i of N. E. J of Sec. 21, and W. J of N. W. J, and N. J 
and S. W. i of S. W. J of Sec. 22. 

Page 183. Ex. LXI. 3. 238 cu. ft. 5. 14 cu. yd. 2 

cu. ft. 432 cu. in. 7. 6 cu. yd. 4 cu. ft. 648 cu. in. 9. 

175|| cu. ft. 11. 8 ft. 3 in. 12. $180. 18. 288f. 14. 
$3197.70. 

Page 184. 15. 5 J in. 16. 180 cu. m. 17. 16| cd. 18. 
$2.95. 19. lOfft. 20. 31^8. 21. 21.01. 22. 6480. 23. 
5100. 24. $180,234. 

Page 185. 26. 30 gal. 27. 196| gal. 28. 72 da. 29. 
$12^. 30. 6 in. 

Page 186. 32. 3fbu. 33. 72 bu. 34. 20 bu. 35. 
44fbu. 36. $107.44. 37. 11^ in. 89. 12J. 40. 13^. 
41. 7^. 42. 200. 43. 600. 44. $9. 46. $46.75. 

Page 187. 46. $29.70. 47. $26.99 +. 

Page 187. Ex. LXII. 2. 2880. 4. $35.91. 6. 67J 
yd. 8. $1800. 10. $67.86. 

Page 188. 12. $185. 14. $170|. 16. $76.13+, 18. 
16Jft. 20. 48787.8768 1b. 22. $7.29. 24. 5520 1b. 

Page 189. 26. 21 bu. 28. 120 A. each ; viz. : First, S. 
J and N. W. J of S. W. i; second, W. J and N. E. J of 
N. W. i; third, E. J and N. W. i of N. E. J; fourth, S. 
W. i of N. E. i, S. E. J of N. W. i and N. E. i of S. W. 
J. 30. 18 rd. 32. 7540 cu. ft. 

Page 192. Ex. LXIII. 6. $271.25. 7. 364 sheep. 
9, 90 da. 11. 13^%. 18. if 15. $737.56 +. 17. $127.75. 
19. $513. 
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Page 193. 21. $5,859. 28. ^^. 25. $5486.25. 27. 
55300 rd. 29. $44455. 81. $313.60, bd. ; $145.92, cl.; 
$8, svts. ; $201.60, ex. ; $610.88, saved. 82. 51.48 !b. ph. 
acid, 113.88 tb. nit., 26.52 ft. pot. 

Page 194. Ex. LXIV. 6. $350. 7. 160. 9. 144. 

Page 195. 11. 2567.34 ft. 18. 18| cts. 15. $17535. 

17. 240 A. 19. 5450 men. 21. 650 bu. 28. $5280. 

Page 196. 25. 62^ gal. 27. 900 ft. 28. $750. 29. 
180. 80. 720 mi. 

Page 197. Ex. LXV. 5. 16|%. e. 100%. 8. 35%. 

9. 2;')%. 11. 52%. 12. 66f. 14. '7%. 16. 88%, 12%. 

18. 9%. 20. 22|, 20, 26§, ^ and 29^^§%. 

Page 198. 22. 87i%. 24. 8%. 26. 8%. 28. 5%. 

Page 199. Ex. LXVI. 4. $1711. 6. 90 da. 8. 

$1952.75. 10. $8858.75. 12. $9682.40. 14. $357.3048. 

Page 200. Ex. LXVII. 4. 750. 6. .6. 

Page 201. 8. $360. 10. $578. 12. $2793%. !*• $90. 
16. $2025. 18. 210000. 20. 180 w., 250 c. 22. 8%. 24. 

Page 202. 25. $469. 26. $223.11. 27. 19|f%. 

Page 203. Ex. LXVIIl. 2. $380.19. 3. $3366. 4. 

$344.25. 5. $411.15. 

Page 204. 7. 10.23%. 8. 34%. 9. $6. 10. $29|. 

Fage 204. Ex. LXIX. 2. $753.75. 4. $18870. 6. 
$i61.31. 
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Page 205. 8. $25800. 10. $1.75. 12. $450. U. 
43^%, 16. 30%. 18. (1). 16, 16|, and 25 per cent. (2). 
40 + %. 

•Pa^e 206, 20. $3.50. 22. $282.35. 24. $7.50. 25. 
Made $4. 27. $55.10. 29. $56100. 

Page 207. 31. $12|f%. 83. $14.28. 36. 30§^%. 87. 
15^1%. 89. $97.82 +. 41. $.663. 48. $4,735 +. 

Page 208. 46. $488,376. 47. H, $3,808; G, $1,353, 
T, $.851. 49.11^%. 61. $1500. 58. lf|^% rise. 

Page 209. 65. 37^%. 66. $6. 67. $200. 

Page 209. Ex. LXX. 2. $37.50. 

Page 210, 3. $372.60. 4. $513. 6. $662.97. 6. $50. 
7. $2925.22f. 8. $1500. ' 9. $15764 10. $150. 11. 
$17040. 12. $500. 13. $2550. 

Page 211. 14. $150. 16. 7cts. 17. 80. 18. 364. 
19. 208. 

Page 212. Ex, LXXI. 8. $84.37J. 6. $2650. 7. 
$34.74. 

Page 213. 10. $396000. 12. $32160. 14. $37000. 16. 
li%. 17. m%. 19. 13%. 21. ff%. 28. $1000. 

Page 214. Ex. LXXII. 1. $3792. 2. $88.40. 3. 

^%. 4. 1J%. 6. 3 mills, $15. 

Page 215. 6. $70'^0. 7. $1410. 8. 1^%, $3760. 9. 
$1050. 10. $2200000. 11. 8 mills. 12. $43.30. 18. 
$72,616. 

Page 217. Ex. LXXIII. 2. $425. 8. $882. 4. 
$1389. 5. $602.94+. 6. $2555.25. 7. $794,375. 8. 
$430.50+. 9. 35%. 10. $1.54. 11. $8^. 
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Pmse 21S. Ex. LXXIT. 1. S19.5 lb. £. e49.344 lb. 

Pai^ 219. 4. 2»».17 -j-lb. S. 62.0dfc., 128ib.. 8.96 &. 
e. $23.75. 7. $4,879. 8. 650 lb. 9. 1100 lb. 10. 4| T. 

11. 1100 lb. 12. 11^%. 13. 66|%. 

Page 220. 14. lUri, 12J9fc, >65\*- l^ -4%. 22^5^%. 

16. 6A\%, ^iV/it lx*A^ 17- $^^o.9L 

Page 222. Ex. LXXT. 6. $15.27, $14.84. 7. 
$1221.58, $161.09. 9. $18.71, $25.72. 11. $.32+, $1.44. 

12. $101.43. IS. $185.47. 14. $182.47. 

Page 223. 1». $601. le. $848.97. 17. $637.42. 19. 
$523.13. 20. $19.85. 21. $254.62. 22. $323.05. 21 

$240.70. 

Page 224. 24. $2040.23. 25. $1744.05. 26. $765.67. 
27. $1052.1:"»5. 28. $227.60. SO. $124.58. SI. $240.70, 
S2. $40.77. SS. $27.50. 

Page 225. S6. $100,048. S7. $4.69+. S8. $1.26. 
39. $9.80. 40. $6. 41. $9|. 42. $5.03. 43. $6.14. 

Page 226. 45. $101. 46. $442.55. 47. $3.11. 48. 
$32.07. 49. $2619.78. 50. $158.09. 51. $410.84. 52. 
$132.40. 

Page 226. Ex. LXXYI. 2. $2.64. 3. $2.85. 4. 
$4.54. 5. $122.66. 

Page 227. Ex. LXXVII. 3. $369.60. 5. $672.24. 

7. $2180. 9. $2500. 

Page 228. Ex. LXXVIII. 3. 6%. 6. 30% +. 7. 

1%. 8. 8%. 9. 100%, 200%, etc. 10. 100%, 200%, etc 
U. W%, 33|%, 25%, ^O^i, 10<&. 
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Page 229. 12. 100%, 66f%, 50%, 40%, 20%. 18. 

Page 229. Ex. LXXIX. 8. 3 yr. 8 mo. 12 da. 6. 

2*yr. 7 mo. 18 da. 6. 3 yr. 11 mo +. 7. 3 yr. 5 mo. 18 da. 
8. 50 yr., 25 yr., etc. 9. 50 yr., 33^yr., etc. 

Page 230. 10. 66f yr., 28fyr., 20 yr., 10 yr. 11. 1 yr. 

7 mo. 6 da. 

Page 230. Ex. LXXX. 2. $856. 8. $252. 4. 

$17146.75. 

Page 231. 5 $1419.16. 

Page 232. Ex. LXXXI. 1. $600.67. 2. $5132. J 3. 

8. $722.56. 4. $1055.43. 

Page 234. Ex. LXXXII. 2. $695.25. 8. $1574.65. 

4. $1194.26. 5. $672.14. 6. $210,806+. 

Page 235. 8. $46.54. 9. $149.21. 

Page 236. Ex. LXXXIII. 2. $389,568. 3. $161,783. 

4. $386.43. 5. $102.04. 6. $203.05. 7. $85.43. 

Page 237. 8. $2082.25. 9. $895.52. 

Page 238, Ex, LXXXIV. 2. $6135.75. 8. $1200. 

4. $102.39. 5. 250^9.22. 6. $50.18. 7. $40.50. 8. 
$7714.29. 9. $4595.50. 

Page 240. Ex. LXXXV. 2. $1929.62 pro. 8. $1367.44 
pro. 4. $7295 pro. 6. $244,187 pro. 6. $79,909 pro. 
7. $1228.54 pro. 8. $6.94. 9. $336.86. 10. $56.62+. 
11. $726.34. 12. $1871.14. 

Page 241, 14. $800. 16. $4473.16. 16. $518.45. 
17. $770. 18. $1021.80+. 
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Page 242. Ex. LXXXVI. 2. $51312.50. s. $3726. 

Page 243. 4. $16582.50. •. $6975. e. $247.50. 7. 
$43.75. 9. 50. 10. 60. 11. 120. 12. $540. IS. $67. 

Page 244. 15. $150850. U. $7750. 17. $78750. 18. 

$17580. 19. $84. 21. 5J9^^. 22.7^%. 29. 8% stock is 
better by 2%. 

Page 245. 24. 5f %. 26. ^%. 27. 3^% prem. 28. 
37^% dis. 29. 40^% dis. 80. 59g% prem. SI. 10%. 

Page 247. Ex. LXXXVII. 8. $663. 4. $3223.80. 

6. $7368.34. 6. $4309.87. 7. $392.58. 8. $644,15. 9. 
$7150.09+. 10. $12645.24. 11. $314,613. 

Page 248. 14. $740.66. 15. $2581.30. U. $1250. 
17. $800. 18. $4160.16. 19. $400. 

Page 250. Ex. LXXXVIII. 2. 2^. 4. ^. «. 23jf. 
8. A- 10. l^f^. 12. \^m. 14. lei- !«• ^^ i«. i- 

Page 251. 19. IJ. 20. f. 21. {%. 22. f 2S. 2f|. 

24. 3. 25. f. 26. ^. 27. 1^. 28. fj. 29. ^J^. SO 
1^. 31. ^. 32. ^. 88. i. 34. If. 35. |. 86. l2 
87. 2^^. 88. iV ^®- T^- -*<>. ^. 41. ^. 

Page 253. Ex. LXXXIX. 4. 80. 6. 102. 8. $12.40 

10. .258048 yd. 12. $^. 14. $25J. 16. 36. 19. $2362.50. 
21. 38 yd. 

Page 254. 23. $141.75. 25. 27 m. 27. 45. 29. 200 
da. 31. 55ilb. 32. 18|. 34. 83^ ft. 

Page 255. 36. $2.20. 38. $35. 40. B, $18.37 -|- ; 
C, $7.14+. 41. $104.65. 42. $1800. 
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Page 266. Ex. XC. 3. 45. 4.. 30. 5. 12. 6. 84. 

7. 3. 8. 4. 

Page 257. lO. $180. ll. 4 da. 12. lO men. 18. $120. 
14. $23,765. 15. 59f A. 16. 25 da. 17. 36 da. 18. 14 
m, 19. 25 lb. 20. 18 da. 21. 36 men. 

Page 258. 22. 675. 23. 64 da. 

Page 259. Ex. XCI. 3. 28 cts. 4. 15 min. 6. 49 
da. 6. 43jt ft. 7. 100 pi. 8. $3.84. 9. $25 IJ. 10. JC3 
12 s. 6d. 11. $70. 

Page 260. 12. IJft. 18. 1 yr. 8 mo. 14. $55.11. 15. 
4yr. 11 mo. 6 da. 16. $7. 17. $560. 18. $12,152. 

Page 261. Ex. XCII, 4. 5. 5. l^. 6. 7f. 7. 221.184 
cu. in. 8. 117.504 cu. in. 9. 25.92 cu. in. 10. 46^ ib. 

Page 262- ll. I88|lb. 12. 53l9f lb. 18. 8f lb. +. 

14. .617. 15. .681. 16. .993. 17. 9.238 cu. in. 18. 16 
boys. 

Page 263. Ex. XCIII. 8. 96, 132. 5. 77.7, 74. 
7. 175, 275, 375. 9. 195 bu., 280 bii., 470 bu. 11. 12, 
24, 72. 12. $88^1, $113^, $98^. 

Page 265. Ex. XCIV. 2. $60, $100. 3. $78, $86.50, 

$90.50. 4. $225, $315. 5. $10.50, $13.44, $15.06, $19.20. 
e. A, $2; B, $1.60. 7. A, $2828^; B, $365 If 

Page 266. Ex. XCV. 2. A. $53.75; B, $146.25. 8. 
A, $24.19 + ; B, $51.61 + ; C, $24.19 +. 4. $128, $112. 
6. $137.70, $218.70. 6. A, $47.25; B, $43.80. 7. F, 
$2238; G, $1620; H, $1760. 

Page 267. 8. $2270, $2150. 9. A, $690, $720. 10. 
$10000. 11. J. 12. J, 18. A,$1350;B,$l2OO%C,%'5^^^;f^. 






Pm^k «»• Ex- ItTIL * «, £- ±. 4. JL i ±. L :. 



-«■ 



4^ o^, I. 2i^ I. '^^ 2^. i« 4« I. 1^ !* •. 1^ X. 1.. 

pMpiir 271. ^- K 1, -C. *, ^. i. 4. ±4u Ml L 1. i. 11. 

Fagfe 272. 14- li, ^. 4, I*. Uu 14, 14, ±t. 1^ ill, 

</>, 7.>. K. ^sfr,, Jli^r,. I^^r,. 4*5r- Ml 71. ±7. L L 

It. i:^y/, J^r-Vi, 4>», ». S4;*<>. S^rj, 5I:»1- 



P««»274. Ex. XCTIIL SL ^oin. lu jfmo. iL 
1^4 rr^^, C 7>f "fa, : Apt :I 2. l^W*. I. Aa^r- iS^ "^^ iu 



Pai5» 275. II. Apr;! %, 3«r year. li. An^ ^ tL 
<| rr^,, afti«^ Tar. I-v, 15, Atxz- I^- '7>. 1<L litwriL '»- 

i;, }4»r 1%, >>, 



P«I5» 27«* \S. Jcly 11, 

Pagi^ 27H. Ex. XCIX. 2. Sept.**. '*>. 1l 53».i^. 

4, Oct, ^, 'iO, 5, S>4,7*, 

Paiper 279. C Nw, 25%, '». 7, S»>^±. 

Pai?«r 2S1. Ex. C. «. ^:2^>: I±K: ±ll<: i9L±»: jQfliM: 

J^/y/ftU', /y: ff : ^: 11^: •5.^>0e>. 4. »7»: «!:»: 
^^7:^24>; WhJ/ri'. ,125; jy,<^A%i Jjfifj^^]i±Zz ^: Hf = 
Hi'HH' *' ^^->' «, l-><±>. 7. K.i»±l. !§c;^«1^12a. 
t, ,*y^4^, !♦, ilijT, II. Vi*- 1* MP- 1*^ ****- ^*- 
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Page 285. Ex, CI. 3. 15. 4. 35. 5. 43. 6. 55. 

7. 42. 8. 56. 9. 96. 10. 75. 11. 52. 

Page 286. 12. 125. 18. 225. 14. 308. 15. 109. 16. 
530. 17. 99.9. 18. 1.53. 19. .245. 20. .064. 21. |f 
22. If. 23. ^f^. 24. ^. 25. 6^. 26. 7^. 27. 1.4142. 
28. 1.7320. 29. 2.2360. 80. 2.6457. 31. .6123. 82. 
2.5298. 88. 2.3299. 34. 1.7748. 85. 14. 86. 55. 87. 
^.S. 88. 2.39. 89. 145yd. 40. 416 yd. 41. 34 and 102 
yd. 42. $360. 43. 43.3 in. 44. 26|, 15, and 9f in. 46. 
8.63 sec. 46. 62 yd. 

Page 291. Ex. CII. 3. 32. 4. 27. 6. 42. 6. 7.5. 

7. 54. 8. .172. 9. 1.94. 10. .035. 11. 364. 12. .0806. 
13. §|. 14. iff 15. 4^. 16. 1|. 17. "7.4 18. 1.259. 
19. 1.442. 20. 1.709. 21. .873. 22. .310. 23. 3.382. 
24. 4 ft. 25. 42 in. 26. $507. 27. 42, 28, and 14 ft. 

Page 292. 28. 2.884 ft. 29. 8 ft. 6.44 in. 80. 18 in. 
81. 174.96 sq. in. 

Page 294. Ex. CIII. 2. 35 ft. 3. 51 ft. 4. 145 yd. 

5. 26 ft. 6. 24 ft. 7. 55.9 + ft. 8. 83.21 + mi. 9. 28.28 
+ ft. 11. 360 sq. rd. 12. 4735J sq. yd. 

Page 295. 18. 6 A. 14. 6 A. 15. $90. 16. 250 sq. 
ft. 17. 3J in. 18. 65 rd. 20. 96 sq. ft. 21. 62.35 sq. ft. 
22. 507.84 sq.ft. 23. $510. 24. 36 ft. 

Page 296. Ex. CIV. 2. 96 sq. rd. 8. 328^ A. 4. 15 

ft. 6. $257f. 

Page 297. 7. lOsq. yd. 8. 70.3 A. 9. 2J sq. ft. 10. 
400 A., 240 A. 

Page 298. 18. 45 A. 14. 57.415 A. 15. 2 A. 16. 1 

A. 3.9 sq. rd. 17. $3162. 
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Page 299. Ex. CV. 2. 565.488 ft. 8. 1727.88 in. 4. 
20.849 + in. 6. 79.577 + ft. 6. 14.1372 ft. 7. 560.2 + 
yd. 9. 20106.24 sq. yd. 10. 30 ft. 

Page 300. ll. $1413.72. 12. 7.97 rd. 13. 179.3 rd. 
14. 2.73 + A. 

Page 301. Ex. CVI. 8. (l) 192 sq. ft.; (2)222sq. 
ft. 4. (1) 180 sq. in. ; (2) 192 sq. in. 5. 450 sq. in. 6. 

1694.89 -f sq. in. 

Page 302. 7. 80 ft. 8. 12 ft. 11. 10.825 cu. ft. 12. 
188.496 cu. ft. 18. 7068| gal. 14. 56^ tb. 16. 2150.42 
+ cu. in. 16. 800 cu. yd. 

Page 303. l?. 2J} lb. 18. 3^ in. 19. 21.3 + lb. 20. 

19.17 + in. 

Page 304. Ex. CVII. 8. 161 sq. in. 4. 112J sq. ft. 
5. (1) 360 sq. yd., (2) 422.35 + sq. yd. 

Page 305. e. (l) 188.496 sq. in., (2) 301.593 sq. in. 
7. 38.6 + sq. ft. 10. 300.79 + cu. in. 11. 848.7 + cu. in. 
12. 119 + lb. 18. 195^ lb. 14. 109.28 + cu. ft. 

Page 306. Ex. CVIII. 2. 28.2744 cu. ft. 8. 19.635 
sq. ft. 4. 196663355.75 sq. mi. 5. $6.82. 7. 38.5104 cu. 
ft. 8. 136.4 -f lb. 9. 4.09 + lb. 10. 125000 ft. 

Page 307. Ex. CIX. 8. 22Jlb. 4. 4.24 + ft. 6. 

5 hr. 

Page 308. 6. 18 in. 7. $7.20. 8. .31 + in. in diame- 
ter. 9. 9.19 + ch. 10. 13 in. 

Page 309. 18. $7|f. 14. $7,776. 16.20 ft. 10.20 
ft 17. 207.721b. IS. $4^.2^ -V. 19. 9.53 + ft. 20. 17J 
'n. 21. 6 in. 22. 4.7ft -V ^tv. 
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Page 310. 28. Diam. .696 + in. ; thickness, .029 + in. 
24. 5.44 + in., 4.76 + in., 3.77 + in. 

Pages 311 to 315. Ex. CX. It is unnecessary to give 
the answers to these problems: 'the student may verify the 
results by the ordinary methods. 

Page 316. Ex. CXI. 2. J; if; M*- «• -sfir; iWr? 

i^; T^AV *. A; i^A; A¥r; f 

Page 317. 6. AV; tV^^t; A'A; ^%W^' 7. ti; 
W; W; Wi?- 8. 23«yt; ^fj; ^"A; l^A; ii>. 

10. .46346346, .58158158, .63242424. 11. .327327327, 
.635553535, .176333333. 12. .3214214214214^, .75434343- 
434343, .5239523952395;^. 13. 16.151515151, 37.124824824, 
•003171717. 

Page 318, 14. 103.2591227. 16. 12.4. 16. 33.1334. 
17. 4.176634561S. 18. 40.079360724. 19. 2.06. 20. 
5.046:5. 21. 2.405951. 22. 1.7S36296. 28. 90.503Tf6. 
24. 11.2308672. 

Page 319. 25. 530.S10446. 26. 90.520374d. 27. 
19.07;S. 28. .07067. 

Page 322. Ex. CXII. 1. 2 yr. 6 mo. 16 da. ; 2 yr. 6 

mo. 18 da. ; 2 yr. 199 da. ; 929 da. 2. 4 yr. 8 mo. 13 da. ; 
4 yr. 8 mo. 12 da. ; 4 yr. 257 da. ; 1718 da. 

Page 325. Ex. CXIII. 2. $1325.822. 8. $640,405. 
4. 857.25. 6. $397.96. 7. $3000 — . 8. $400 +. 

Page 326. 9. $5000. 11. 7 yr. 12. 6%- 13. 10 yr 
7 mo. 15 da. 14. 7%+. 16. 11 yr. 10 mo. 21da+. 

Page 329. Ex, CXIV. 6. £1337 8 s. 11 -V d. 6. 

7740 £r. 7. $195.26. 8. $405.30. ^. V^^^. \^- £.'=LV^^ 
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Page 330. 11. $974.1136. 12. $1465.952. 18. $4212.81. 
14. $4966.80. 

Page 333. Ex. CXY. 3. 149. 4. 64. 5. 5. 6. 29. 

7. 42. 8. 53. 9. 155. 10. 62. 11. 15. 

Page 333. 12. 157. 18. $207. 15. 670. 16. 5050. 
17. 2601. 18. 800. 19. 3441. 

Page 334. 20. 425. 21. 61}. 22. $689. 28. (1) 
973* ft. ; (2) 14850 ft. 24. $5400. 25. $147.96. 26. 
$1267.20. 

Page 335. Ex. CXVI. 2. 3276S0. 3. IJ. 4. 320. 

5. ^. 6. rJ5i\. 7. 4. 8. $20.48. 9. $729,303. 

Page 336. 10. 1456. 11. $5314.40. 12. 9841. 18. 
3249J. 14. 63|f. 15. 1456. 16. $8857.30. 17. $4196.91. 

Page 338. Ex. CXVII. 2. $24480. 8. $15700. 4. 

$22950. 5. $102. 7. $7917.97. 8. $6632.98. 9. $16532.98. 
Page 339. 10. $25155.80. 11. $3722.22. 

Page 341. Ex. CXVIIl. 2. $3860.8675. 8. $8559.479. 

4. $3516.791. 6. $2913.074. 

Page 342. 7. $500. 8. $486.37+. 9. $760.75+. 10. 

$400.75 + 

Page 343. Ex. CXIX. 2. $767.25. 8. $926.10. 

Page 344. 6. 53 6 + %. 6. 1.3 + %. 8. $1929.125. 
9. $3478.32 +. 10. $598.05. 

Page 345. 11. $2071.575. 

Pagre 345. Ex, CXX. 1. 512. 2. 15. 8. 4. 4, 

1.019 +. 5. 1.49 +. 
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Page 348. 7. 453. 8. 2.924 +. 9. 27. 10. 3.141 -f. 
11. 17.92 -f. 

Page 349. Ex. CXXI. 2. 17 sq. it. 1' 4". 8. 87 sq. 

ft. 6' 2" 4.'" 4. 158 cu. ft. 9' 6" 8 ". 6. 32 sq. ft. 5' 6 '. 
6. 147 cu. ft. 9' 4". 

Page 349. Ex. CXXII. 2. Sunday. 8. Friday. 5. 
Monday. 

Page 350. Ex. CXXIII. l. $985.25. 2. $1090. a., 

$12520. 4. 5250 mi. 6. 5 times. 6. $61483.95. 7. 5491.. 
8. 256. 

Page 351 • 9. $50. 10. $149. 11. $5. 12. 9. 18. 

$120. 14. $3686.40. 16. $24.40. 16. 5843. 17. 2, 3, 9, 
11, 6, 18, 22, 27, 33. 18. $24.82 +. 19. 66, 69, 77. 20.. 

Page 352. 21. 3. 22. $7. 28. 5. 24. 182. 26, 77,. 
91, 143, 169. 26. 32. 27. 105, 81, 45, 85. 28. 720 mi. 
29. 3G0 ft. 80. 85, 139. 

Page 352. Ex. CXXIV, 81. IIJJ. B2. 21. 

Page 353. 88. 35 J. 84. 83|. 86. 78f mi. 86. $133^. 
87. $83^. 88. $615^. 89. 197|. 40. f. 41. 63|. 
42. 2|. 48. ^V ^' -24. 45. 1^\. 46. 24, 30 and 36 

yr. 47. $300, $250. 48. $160. 

Page 354. 49. 40 yr. 50. A $40, B $30, C $24. 51. 
$210. 62. 33 hr. 68. 20 mi. 54. 2^ hr. 65. 8f mi., 
5J *ni, 66. A 32, B 42, C 50. 57. $37.28. 

Page 355. 68. $7947.13. 59. 3013.875 ch. 60. 10|^ 
xnin., 43^ min. 
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Page 365. Ex. CXXV. 61. yj^ !b. 62. 25". 68. 

$673.48 +. 64. $1162.66. 66. 21 yd. 2 ft. 3.517 in. 66. 
$1.63J. 67. $33.72. 68. $.70. 69. 17° 36' 33.75". 70. 
967. 

Page 356. 71. 11. 72. JEr215 16 s. 2id. 73. $267.24+. 
74. 35° 51' 14" W. 75. 70° 48' W. 76. 10 hr. 42 min. 38 
sec. + A. M. 77. 2128J bu. 78. $58.10. 79. $498.80 
gain. 80. $7.41 gain. 81. $4590.50 gain. 82. 43|^ yd. 

Page 367. 88. 81^. 84. 107^ A. 85. $17.65 +. 86. 
9J cts. 87. 20. 88. 2^ bu. 89. 43 min. 16 sec. past 8 
o'clock. 90. $260.64. 

Page 358. 91. $133.25. 92. 14^%. 98. $2980. 94. 
12%. 95. $30. 96. 46.9 yr. 97. $12.68. 98. $2812.50. 
99. 35 cts. 100. $24000. 101. 500 A. 102. $9180. 

Page 359. 108. $475. 104. $74.70. 105. $900. 106. 
$94250. 107. $203.05. 108. 5%. 109. 20%. 110. 7}J%. 
111. 5 mo. 18 da. 112. $4170. 118. $210000. 114. 2f cts. 

Page 366. 115. $4018. 116. $5,469+. 117. $647.17. 
118. $.64. 119. $102. 120. $696. 121. $2275.22|^. 
122. $2308.73. 

Page 361. Ex. CXXVII. 128. $1.44. 124. 18J T. 

125. 20 da. 126. 65. 127. 1 yr. 8 mo. 128. 47J mi. 129. 
$.6aft. 180. $57. 181. $3. 182. 10 hr. 188. 64 da. 
184. 80437 J lb. 

Page 362. 185. $120, $160, $220. 186. $497, $745.50. 

$994, $1242.50. 187. A, $147; B, $140. 188. $56.70, 

$32.y0. 189. .240. 140. A 311^%, B 38|%, C 29f%. 

141. 18ft. at 20 cts., 6 tt>. at 15 ets., 8 lb. at 12 cts. 142. 

< mo. 148. 6f mo. 
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Page 363, 144. $100, $200, $300. 146. Dec. 1, 1871. 
146. June 14. 147. 34, 13, 1; or 37, 8, 3; or 40, 3, 5. 
148. 72. 149. A $2.24J^ B $1.60^^, C $1.15|f. 

Page 364. 160. A $4095, B $4680, C $5040, D $5460. 
151. $20000, $24200, $29282. 

Page 364. Ex, CXXVIII. 162. 4062. 168. 17.2. 

154. 1.774821 +. 156. $1.442249+. 166. .218. 167. 

$4.38+. 168. 6%. 169. 5%. 160. $336. 161. 48 rd.^ 
36 rd. 162. 14|. 168. 54 in., 36 in., 27 in. 

Page 365. 164.125. 166. $39.27. 166. 24.48 + in. 167. 
29 rd. 168. 6 hr. 169. 4032cu.ft. 170. 18.326 in. 171. 
11 T. llcwt. 561b. 4 oz. 172. 26 ft. 178. 73 ft. 174. 9 in. 

Page 366. 175. 250000. 176. ^ in. 177. 2 ft. 178. 

6.99 + ch, 9.79 + ch. 179. 8.31 + ch., 10.48 + ch. 
180. .894 + in. 
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